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Suicide Pain Troiiey Lines. 

An illustration of the rapidity with which developments in elec- 
trical engineering are forwarded at the present time, appears in the 
suggestion made by Mr. G. A. Damon in a paper presented at the 
March meeting of the American Institute of Electrical Engineers, 
that the time has arrived for the standardizing of the line equip- 
ment for the operation of single-phase railways, though, as the author 
of the paper himself states, the single-phase motor has been in actual 
every-day operation for only the last few weeks. It is worthy of note 
also in this connection that only within the last few months have 
electrical engineers in general ceased to question the possibility of 
constructing an alternating-current motor suitable for railway work. 
The two Institute papers and the discussions thereon served to show 
that even at this early date a very considerable amount of practical 
experience has been gained with the new system, and that not all 
of the questions involved need be discussed in the future tense. We 
can hardly agree, however, that the time for line standardization is 
yet ripe. 

From all reports, the catenary form cf suspension of the trolley 
wire has proved entirely trustworthy, the question open relating 
merely to details concerning the number of connections between the 
steel and copper wires, and the position of the wires with reference 
to the track. Much valuable information has been gained concerning 
the various insulating materials, porcelain being looked upon with 
suspicion for any place where it may be subjected to mechanical 
shocks, while the experience with hard wood indicates that it may 
prove to possess admirable properties for many positions in the line 
construction. Fortunately, with the catenary form of suspension, 
almost any of the high-potential line insulators already developed 
may be applied practically without modifications, so that no difficulty 
is experienced in providing adequate line insulation. As t the matter 
of trolley voltage, the danger-to-life element must be thoroughly 
considered in its selection. While there may arise conditions under 
which it will be possible completely to disconnect all circuits of the 
car from the high-potential trolley wire when the car is at rest, 
thereby eliminating danger to entering or leaving passengers, such 
cases will be rare, and the advisability of using an extremely high 


voltage upon any circuit of the car is open to grave objection. 


——— eee 





WattMeter TESTING. 

As a piece of electrical apparatus the wattmeter is one of the 
triumphs of electrical invention and design. It its operation some 
of the most interesting of electrical and magnetic principles are in- 
volved, with their action in the meter rendered unusually plainly 
evident to the technical eye. It is consequently vexing to the spirit 
of the technical man, aside from any interest he may have in the 
commercial issue raised, to have this beautiful apparatus made the 
butt of the agitator in a local campaign against an electric lighting 
interest—to have it bracketed with the traditionally despised, though 
perhaps deeply maligned, gas meter. Moreover, from its nature the 
care of the electricity meter is confided to a technically trained staff, 
and charges implying that its readings are regulated by commercial 
greed, rather than made to accord with scientific accuracy, are pe- 
culiarly annoying to those against whom in ultimate analysis such 
charges bear. Finally, the most cursory examination of the meter 
question by one for any reason feeling suspicious of the accuracy of 
the indications of the wattmeter, would teach him that any inaccuracy 
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rising in usage is almost certain to count in favor of the consumer 
and against the central station. 

Elsewhere we print an article describing the meter testing depart- 
ment of a large central station, which will be found of interest not 
only by technical readers, but doubtless also by laymen who may 
desire to know what means are employed to secure the accuracy of 
electricity meters. In passing, we may remark that the latter will 
also, through a reading of the article, obtain a glimpse of the highly 
organized system and scientific method which pervade every depart- 
ment of the well-regulated station, and indeed almost every depart- 
ment of the electrical industry as a whole. As will be seen, before 
being installed a meter is tested by the most refined scientific methods. 
Within two months after installation, it is again tested and there- 
after is subjected to tests at least annually. In fact, in New York 
during the past year, on 35,000 direct-current meters, in round num- 
bers, 56,000 tests were made, giving an average testing period of 
about eight months, and this exclusive of 26,000 meters inspected 
without test. Aside from the duty of testing, the meter departments 
of our large central stations, through their experience and their 
investigations, exert a great influence toward the improvement of 
this type of apparatus. It is largely through this influence that within 
the past five or six years the percentage of error in the reading of 
instruments has been more than halved, and the accuracy finally 
brought to a point that leaves little room for further improvement. 


—_—— - 
ad 





TecHNICAL KNOWLEDGE ON THE BENCH. 

No great patent cause is ever brought to a final issue without em- 
phasizing the need for reform in patent practice and the inadequacy 
That 
substantial justice is done in as many instances as happens is a 
distinguished tribute to the versatility of the well-trained legal 
mind. A judge appointed from the higher ranks of the bar, usually 
when in later middle life, is generally lacking in any firm founda- 
He has been in fact educated long 


of our present procedure in dealing with technical issues. 


tion of technical knowledge. 
before technical training became common, and if he specialized at 
all in-college it was along some line far removed from applied 
science. Under the circumstances queer decisions are little to be 
wondered at, but they are actually rarer than would naturally be 
expected. Fortunately, the average judge has been well-trained 
in the law and is possessed of a keen and alert mind sharpened by 
years of attrition at the bar. The higher class of legal minds is 
marvelously quick to grasp the salient points of even a technical 
case, and fails to do it justice only when the details are intricate 
and the issues raised call for fine technical discrimination. As one 
of our valued correspondents intimates in discussing this subject, 
life is not long enough for one man both to acquire broad technical 
experience and to gain the prominence at the bar that precedes 
elevation to the bench. It naturally follows that technical cases are 
frequently tried at a disadvantage in spite of the average high attain- 
ments of the judiciary. But the remedy for this state of things is not 
easy to find, for the fault lies both with the personnel and the pro- 
cedure. The latter gives altogether too much chance for a dust- 


raising match between counsel. 


Indeed, we have seen more than one case in which the efforts of 
both sides seemed to be devoted to befogging the real pertinent 
Questions can be and often are framed so as to compel mis- 


facts. 
leading answérs upon the part of the witness. 
dence from experts are very loose, and many of the customary 
questions are meant to confuse the facts or to obtain answers cap- 


The canons of evi- 
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able of misinterpretation in the briefs. Leading questions are ex- 
cluded in legal proceedings, but misleading ones seem to be wel- 
comed. Much good could be done by more rigid rulings as to the 
permissible form and character of questions in patent and other 
technical cases. In court practice the hypothetical question put to 
the expert is frequently farcical, intentionally omitting the most 
pertinent considerations. It is well within the prerogatives of the 
court to question witnesses in person, and we believe that such a 
procedure would often serve the ends of justice, although indulgence 
in it is rare. But no reform in evidence can have great value unless 
the court understands the technical issues. To this end we believe 
that expert assistance should be furnished, but in what form we are 
rather at a loss to decide. It might perhaps be sufficient to author- 
ize and direct the justices trying a technical cause to retain advisers 
to untangle the evidence and to put the facts in form for proper 
adjudication under the law. In this way it would be possible to 
secure the co-operation of specialists in any line required. Another 
solution of the difficulty would be found in constituting a tribunal of 
appeal made up in part of justices selected for their technical train- 
ing. This is the substance of one of the bills now before Congress. 
To this, however, there are two objections; first, that the tendency 
would be toward throwing upon this court a great mass of work 
which never ought to reach it at all; and second, that as proposed, 
the special judges would quite certainly be drawn from the ranks 
of the patent practitioners, who, while technically trained, do not 


cover a wide range of high specialization. 





Still another course would be the constitution of a board of 
experts to pass upon and report to the ordinary tribunals the ques- 
tions of fact, leaving to the court the legal bearing of the matter. 
Such a board would naturally be gathered from specialists familiar 
with patents, but not necessarily attorneys, which would give it a 
somewhat wider scope of talent upon which to draw. The existence 
of such a body would have a very wholesome tendency in simplify- 
ing the proceedings for counsel, and witnesses would be inclined 
to stick to the main issues if certain of review by competent au- 
thorities. The requisite skill and experience is very difficult to ob- 
tain in the judiciary as now constituted, although there is still a” 
fragrant memory in the English courts of the famous chemical 
patent case in which the learned counsels’ wigs fairly stood on end 
at rather unexpectedly finding Lord Justice Grove, F.R.S., upon the 
wool-sack. The main thing to be hoped for is provision for un- 
biased technical advice to reinforce the legal talent of the higher 
courts in cases where exact specialized knowledge is necessary 
to their proper comprehension. Upon thé whole we are disposed 
to think that a special board with the dignity and pay of the judiciary 
would work better than any attempt to mix judicial and scientific 
functions in the same individuals. We most cordially agree with 
our correspondent in believing that the adjudication of patent rights 
should be unified and made much more prompt and effective than 
it is at present. Under present practice a final decision is often 
so long delayed that the art meanwhile has so much changed as 
to render it almost impossible to determine the merits of the case. 
And at the risk of being heretical we must say that when the validity 
of a patent is brought before the United States courts it should be 
impossible to stop the case short of a decision upon that issue, which 
should stand as a precedent. If a patent has been issued which 
covers a structure which has been anticipated or which did not 
properly involve invention, the public is entitled to a decision upon 
the facts and the question should not be left hanging in the air. Or 
if infringement is alleged, it should be passed upon so as to give a 


definite interpretation to the claims. Failure to do this merely 
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encourages more litigation, when less than more is earnestly to be 


desired. 
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Inaucurat AppreEss OF THE PRESIDENT OF THE IN- 
STITUTION OF ELECTRICAL ENGINEERS. 

The last number of the Journal of the Institution of Electrical 
Engineers contains the inaugural address of President Alexander 
Siemens. Mr. Siemens belongs to a family of inventors, technolo- 
gists and business men, and has himself been identified with tech- 
nological industry. His address is, therefore, an expert’s plea for 
the diffusion of a knowledge of economics among all members of 
the community. He takes the broad position that the true founda- 
tion of civilization is the lowering of the cost of production, and 
that the progress of civilization is in proportion to the cheapening 
of articles of consumption. He intimates that although this sounds 
materialistic, yet the cheaper the necessaries for maintaining life, 
the more time is left over for cultivating amenities. It may be 
questioned whether the proposition is not somewhat too broad, for 
a state of society is conceivable in which a low cost of articles of 
consumption might exist with much moral and social decadence. 
But setting such questions aside, there can be no doubt that ma- 
terial civilization depends in a very large degree upon the average 
cost of the necessaries of life and their relative proportion to the 
average income. It is the province of technology and of engineer- 
ing to reduce, as far as may be practicable, the cost, not only of 
necessaries, but also of the unnecessaries of life. No community 
can make progress which is not adequately supplied with the un- 
necessaries of life. 





The address points out that the working of every industry in- 
volves the co-operation of three elements; namely, capital, labor 
and management. The success of the undertaking will depend upon 
the cost of the production. If the cost of production can be re- 
duced to as low a point as exists in other works, or lower, it will 
succeed, and a greater demand for the product is likely to follow 
reduction of the cost. The relations between capital, labor and 
management are skillfully touched upon from a historical stand- 
point, comparing the system of medieval guilds with modern unions. 
The inference is repeatedly disclosed that an imperfect understand- 
ing by trades unions of the laws of economics may block the paths 
of progress and industry. In remote agricultural communities, the 
relations between the activities of its members and the resulting 
commercial benefits are relatively easy to perceive and are instinct- 
ively followed by all intelligent members. In the vastly more com- 
plex relations of modern urban life, the laws affecting industry 
are much more concealed and difficult to perceive without special 
study or training. This is no doubt a reason for the fact that 
socialism, anarchism and uneconomic doctrines have never per- 
vaded agricultural peoples, and only spread in large cities. Hence 
the importance of teaching the elements of economical first princi- 


ples in the general schools of cities. 





The conclusion of the address points out that in the industrial de- 
velopment of the world, British manufacturers encounter a con- 
stantly increasing foreign rivalry. This rivalry is entirely un- 
avoidable and must be reckoned with. The only safe test for select- 
ing industries to hold their own against general competition is 
whether the cost of production in them is capable of being lowered. 
A strong plea is also offered for the introduction of the metric sys- 
tem into Great Britain by legislation. It is pointed out that the 
confusion of weights and measures in Great Britain is very burden- 
some, and that it is time to leave worn out local customs in order 


to join international unity and progress. It is pointed out that 
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opponents of the metric system usually allege that in France and 
Germany old and effete, units like our own, still persist in spite 
of the metric system; but that after investigating this statement 
there are only a few exceptions found to prove the rule, and it would 
be as wrong to say that the metric system is not universally used 
in France or Germany, as it would be to contend that English is 
not the language of Great Britain because people can be found in 
remote parts who do not know that language. 





Tue TuHeory or ELectricIry AND THE VALUE OF ITS 
Stupy To ENGINEERS. 

An address under this title was recently delivered by Mr. James 
Swinburne to the student body of the Institution of Civil Engineers 
in London. Mr. Swinburne is always original, and cultivates the 
praiseworthy habit of doing his own thinking in his own way. 
This lends additional interest to his publications. Mr. Swinburne 
shows that engineering in general owes much to electricity. The 
modern high-speed engine, as well as the modern steam turbine, 
probably owe their existence to the advent of the dynamo. The 
convenient and accurate testing of steam engines has likewise been 
aided by the dynamo. On the other hand, the dynamo would 
never have reached development without the aid of the engineer. 
The first dynamos were built by opticians, and their armatures had 
wooden hubs; while for a long time field-windings were painted red 
in imitation of sealing-wax varnish. The most intimate connec- 
tion between electricity and engineering is, of course, in the trans- 
mission of power. In this direction, the electrical method has no 
competitor when the distance of transmission is over a mile. If only 
on this account, an elementary knowledge of electrical principles is 
valuable to the engineer, in view of the rapid development of power 
transmission in all countries where water-power is available near 
towns or cities. 





The principle direction in which Mr. Swinburne looks for future 
assistance from electrical theory is through the development of the 
electronic theory of matter, whereby our working acquaintance with 
the material universe may be greatly aided. There can be no 
doubt that, with an extensive knowledge of the fundamental laws 
of atoms, the power of physics and chemistry should be corre- 
spondingly enhanced. It is quite conceivable that matter might 
be transformed or modified advantageously as the result of the ap- 
plications of such knowledge. The address strongly emphasizes the 
value of utilitarian knowledge, and of theory that can be applied to 
practical requirements, as distinguished from knowledge that has 
no apparent capability for utilization, and theories that can only be 
developed in algebraical symbols. His criticism of the latter is 
drastic, but unfortunately it is only too well founded. The idea is 
even still deeply rooted that useful knowledge is all very well for 
the vulgar, but that a polite education requires to be of a material 
that cannot possibly be useful. A profound knowledge of extinct 
languages, for example, is still regarded as the index of a high 
education. As an evidence of this curious mental attitude, it may 
be remembered that both Oxford and Cambridge Universities have 
recently reinsisted upon a knowledge of ancient Greek as a neces- 
sary qualification for all entering students. That ancient Greek is 
an eminently proper and desirable study, like that of any other 
dead language which has occupied a prominent place in history, it 
would be idle to deny; but to insist that all aspirants to a high 
education should be compelled to study dead languages for years is 
ancestor-worship run wild, and akin to the attitude of the Chinese, 
who in their annual national examinations for government appoint- 
ments, are said to permit no student to discuss any book of less 
than two thousand years’ antiquity. 
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New York Electric and Gas Light Investi- 
gation. 





Mr. George Evans Hughes has been appointed senior counsel to 
the legislative committee which will investigate the subject of charges 
in New York City for electric and gas service. The first meeting of 
the committee will be held on Thursday, March 30. 

Subpoenas have been served on the executive officers of the several 
companies under investigation, directing them to appear to testify 
and give such information touching the subject of the inquiry as 
may be in their possession. The officials are directed also to produce 
the directors’ and stockholders’ minute books of the Consolidated 
Company since the date of its organization; the consolidation agree- 
ment made in 1884; all stock books of the Consolidated and all 
records showing stocks and bonds held by the company; dividend 
mailing sheets or lists showing to whom dividends have been paid or 
by whom the shares of stock are held or controlled; all books show- 
ing money received or distributed; records showing the amount ex- 
pended from the date of organization of the Consolidated or any 
corporation which it controls, for plant, maintenance, betterments 
and the manufacture and distribution of gas and electricity; state- 
ments showing the amount of gas and electricity manufactured and 
distributed; also the amounts received from the sale of by-products 
or for material of any kind. 


More Telephone-Rate Reductions in New 
York City. 








The New York Telephone Company has announced other reduc- 
tions in its rates in addition to those published in our issue of last 
week. Following is the new schedule of rates which will become 
effective June 1 next: 


Rates from From The 
Manhattan. Bronx. 
Sub- Pay Sub- Pay 
scribers. Station. scribers. Station. 
pS OEE TENE TT LETTE 10 15 15 20 
NS Et er eee eT re 20 25 20 25 
I Cun dae stetedeat anew ewe 15 20 20 25 
en eee ee ore 10 15 — 
RR BEER Pr © eee ee ree 10 15 15 20 
Coney Island, Sheepshead Bay......... 15 20 20 25 
Far Rockaway, Lawrence, Hammels.... 20 25 20 25 
oo PEW an yp 0506 PKA REES 15 20 15 20 
qgueases < LEE AE EP ee Ae a ae 15 20 15 20 
NE 56 ches oie whee sa dhes eb ad enee - — 10 15 
EE CEE rere Tee eer oer 15 20 20 25 
I Oe ae a ee 10 15 15 20 
Sipeete Disaral > 6S paren bce Wate er eRe aces Sao’ 15 20 15 20 
RS ee ens eae Pa 15 20 15 20 
Tompkinsville, West New Brighton..... 15 20 20 25 
, EE Ee ee Pree 20 25 20 2 


The New York & New Jersey Telephone Company has also an- 
nounced reduced rates, to go into effect May 1. Business service will 
be at the following rates: Six hundred calls, direct line, $54 a year; 
the same for a party line, $42; residence service, unlimited, on a 
direct line, $60; on a party line, $48. In the Coney Island, Sheeps- 
head Bay and Bath Beach districts, the rates will be $36 and $48 a 
year for party and direct line business, respectively, and $24 and 
$36 for residence, party and direct line, with unlimited use to sta- 
tions connected with the same central office. 

New contracts may be made at the new rates to begin May 1, 
regardless of when present contracts expire. 


—— 


The Harvard-Massachusetts Tech. Alliance. 








The text of the alliance agreement between Harvard University 
and the Massachusetts Institute of Technology was made public 
March 25. Harvard is ready to carry the plan into execution if the 
Supreme Judicial Court will sanction the agreement. 

In the agreement it is provided that the two institutions shall join 
in making one great school of industrial science, but that the identity 
of each shall be preserved. The organization of each body shall 
remain unaffected, and also the titles of its property and funds. The 
work in technology shall be under the direction of an executive 
committee, consisting of nine persons designated by the institute, 
of whom two shall be the president and treasurer and three shall be 
members of the Harvard Corporation. The president of the institute 


shall be president of the executive committee. 
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It is provided that the present members of the faculty retain their 
positions and salaries and that there shall be no change without the 
consent of the corporation of the university. Technology will have 
the use of the net income of the funds of the Lawrence Scientific 
School and the use of all machinery and instruments, but no more 
than three-fifths of the net income which may accrue from the be- 
quest of the late Gordon McKay. 

Technology must move, according to the agreement. It is provided 
that the site of the institute shall be on the right bank of the Charles 
River, as nearly as practicable opposite Harvard Square, and that the 
institute must erect and furnish buildings which shall have all the 
capacity of its present buildings. As soon as Technology has secured 
its removal and is ready to give students instruction, the Lawrence 
Scientific School shall cease to exist as a separate school of industrial 
science. The students of the institute shall have all the privileges 
accorded to Harvard students in use of playgrounds, museums and 
libraries. The department of agriculture in the university and in 
the institute respectively are not affected in any way by the agreement. 
The agreement may be terminated at any time either by the presi- 
dent and fellows of the university or by the corporation of the 
institute. 


enn - 





Massachusetts Gas and Electric Companies. 





The annual report of the Massachusetts Board of Gas and Electric 
Light Commissioners has been sent to the Legislature. There are 
under the supervision of the board 144 corporations and the plants 
of 18 towns and 3 cities. Eleven companies have been chartered 
under the general laws within the year, the largest being the Prov- 
incetown company, with capital of $50,000. Companies at Nan- 
tucket and Framingham have been placed in the hands of receivers. 

The board records certain inconclusive experiments that have 
been made during the year in long-distance transmission of gas 
under high pressure. As a result of price reduction petitions the 
board has ordered the Chelsea Gas Light Company to reduce its 
prices for gas to $1.10 per thousand and for electricity to 16 cents 
per kw-hour, and the Newburyport Gas & Electric Company to drop 
its price 10 cents to $1.40 per thousand. 

Twenty-six petitions for new stock or bonds have been heard. In 
twenty cases the full amount asked was granted. No petition was 
refused. The total amount of new securities asked was $1,568,200. 
The amount authorized was $1,346,200. There was no increase in the 
number of municipal plants during the year. Accidents incident to 
the gas and electric business are reported as follows, suicides being 
included: From gas, 60 fatal and 123 non-fatal; from electricity, 6 
fatal and 15 non-fatal cases. 





Gas as a Source of Power. 





The above subject formed the programme at a meeting of the 
New York section of the Society of Chemical Industry, held March 
24. The first part of the programme comprised three papers on the 
generation of gas. Mr. W. F. Case discussed the composition and 
caloric value of various gases, dealing successively with producer 
gas (especially the Loomis-Pettibone gas producer) and Mond gas 
and blast-furnace gases. Mr. C. G. Atwater spoke on coke oven 
gas, his description of several coke oven gas works being illustrated 
by a long series of lantern slides. Dr. J. D. Pennock, of the Sol- 
vay Process Company, spoke on the application of Mond gas in 
the soda ash works in Detroit and of the Taylor producer in 
Syracuse, the results obtained in many years’ working being entirely 
satisfactory. : 

On account of the late hour, the discussion on the utilization 
of gas for power purposes—which was the second part of the pro- 
gramme—was somewhat brief and in no way as exhaustive as the 
discussion of the generation of power. Dr. Franz Meyer made 
brief remarks on the use of illuminating gas for power purposes. 
Dr. F. Schniewind spoke briefly on the best system for distribution 
of gas and pointed out that gas would be distributed not only for 
power purposes but also for heating and illumination, and that 
the illuminating effect of the gas depends distinctly on its com- 
position, there being no direct proportionality between the illumi- 
nating effect and the calorific effect. Bituminous coal should not 
be burned, as done at present, but first the volatile constituerits and 
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by-products should be recovered. Mr. E. A. Wehling spoke on the 
blast furnace as the biggest power producer. He pointed out the 
rapid developments in Europe in recent years of utilizing the blast 
furnace gases for gas engine driving. He thought the Lackawanna 
Steel Company in making the first installation of this kind in this 
country had commenced on too big a scale; since it was the pioneer 
plant it would perhaps have been better if they had commenced 
with a smaller plant and had used direct current, for the reason that 
operation in parallel of alternators driven by gas engines is a seri- 
ous complication. However, the Lackawanna Steel Company has 
now overcome all difficulties, and the plant is now working in a 
perfectly satisfactory manner. The amount of power wasted in 
not utilizing the blast furnace gases in this country is somewhat like 
1,000,000 horse-power. 





Condition of the Glasgow Municipal Tele- 
phone System. 





Recent newspapers from Great Britain bring details of the agita- 
tion over the Glasgow, Scotland, municipal telephone system. It is 
the old magneto form and is already virtually obsolete, but the city 
fathers dislike to throw it out in order to adopt the up-to-date com- 
mon battery, lamp signal board. Of the five municipal telephone sys- 
tems of Great Britain only one, Glasgow, has been in operation long 
enough for the errors of finance and installation to come fully to 
the surface. The Glasgow system has been in operation for four 
years. The time is so short that had the plant been all that the rate- 
payers should have received for their money it should have been 
to-day in a fairly satisfactory condition. Instead of this the defects 
are developing with alarming rapidity, and the efficiency of the 
service has become so greatly impaired that to-day complaints re- 
garding it are as frequent as they were in the days when the Na- 
tional’s service was so roundly denounced. The defects are not 
due to the fact that toa little money was spent in its installation. 
The estimate on which it was decided to construct the system called 
for an expenditure of, without contingencies, £16 14s. per subscriber’s 
line. The 1904 accounts show the average cost per line to have been 
$153, or over 80 per cent. in excess of the estimate. 

And this is not all. The estimate called for all cables being laid 
in conduits whereas in the plant as constructed about one-third of 
the total length of cables is armored cable buried solidly in the 
ground, hundreds of pounds having thus been saved at the cost of 
efficiency. “This is in itself a serious matter, but it pales into insig- 
nificance in comparison with another grave defect. The original 
installation was on the wall wire system, a method out of date at 
the time in all first-class plants. Glasgow discovered this after the 
money had been spent and an extension being necessary another 
system was adopted and then another, and so on, until to-day there 
are in the various exchanges no less than five different systems em- 
ployed.” 

Naturally, the effect has been complications and a bad service, so 
bad, in fact, that the necessity of uniformity has become so apparent 
that it can no longer be ignored. In the last official report the tele- 
phone committee reported that they had under consideration a 
change in the method of operation, and quite recently manufacturers 
have been invited to submit estimates on the cost of changing all the 
central office equipment and subscribed instruments to give automatic 
calling and clearing. The approximate cost of this change is esti- 
mated at $175,000. But at the best this would only mean a patch- 
work job. To completely reorganize the plant and bring it up to 
date would require the scrapping of plant that cost about $450,000, 
and the expenditure of a larger sum. It is not likely that the cor- 
poration will, even for the sake of efficiency, contemplate such an 
expenditure. 

It would appear, therefore, that Glasgow has spent about twice 
as much as originally intended, and for the expenditure has a plant 
that is far from being what it should be. 

Early in 1903 the Glasgow municipal plant and the National Tele- 
phone Company had approximately an even number of stations. 
But the municipal service was bad and growing more and more 
unsatisfactory, with the result that during the last year the great 
proportion of new business has been going to the National Company, 
so that at the present time it has 18,048 stations, as compared with 
11,822 of the municipal service. The value of a telephone depends 
largely upon the number of connections that can be secured, and the 
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National being able to give its subscribers 50 per cent. more con- 
nections and a better service, the municipal service would appear 
to be in a more or less precarious position. 

Of the 11,822 stations of the municipal service it is estimated that 
fully one-half are also reached by the National’s lines, so that nearly 
6,000 Glasgow business men are paying for two telephones. 





Telegraphy and Telephony in Spain. 





Mr. R. M. Bartleman, United States Consul at Seville, Spain, 
sends to the Department of Commerce and Labor the following data 
as to telegraphy and telephony in Spain. At the beginning of 1904 
telegraph lines in Spain had reached the following extensions: 
Overhead wires, 18,176 miles; underground cables, 65 miles; sub- 
marine cables, 2,044 miles. The telegraph stations were divided as 
follows: 850 Government, 572 pertaining to railroad companies, but 
maintained for public service ; 167 municipal, 17 private, and 12 sema- 
phores. The following makes of apparatus were in operation: Morse, 
1,282; Hughes, 104; various, 122; total, 1,508. The personnel of 
the service consisted of 133 superiors, 2,019 subordinates, and 908 
assistants. The domestic messages transmitted in 1904 were: Offi- 
cial, 386,462; private, 2,955,482; railroad, 41,687; messages pertain- 
ing to telegraph service or its branches, 165,747; total, 3,549,978. 
The foreign messages in the same year were: 538,245 transmitted, 
633,275 received, 122,391 in transit; total, 1,293,911. 

Public telephones installed by private companies numbered 15,003 
December 31, 1903, of which 52 were central, 27 branch, and 14,924 
subscription instruments. The public telephone lines directed by the 
Government were 10 in number, consisting of 9 centrals and 1 
branch, and comprising 676 stations, distributed in the following 
towns: Cordoba, Murcia, Oviedo, Gijon, Mieres, Pola de Siero, 
Sama, Trubia and Leon. There were 13 long-distance lines, with 
stations at Madrid, Segovia, San Ildefonso, Alcala de Henares, 
Guadalajara, Escorial, Jetafe, Toledo, Oviedo, Mieres, Pola de Siero, 
Sama and Trubia. Official telephone lines, 7 in number, were also 
established at Avila, Bilboa, Madrid, San Sebastian, Segovia, Tor- 
tosa and Vich, and comprise, besides centrals, 187 installations. 
There were 1,096 private lines, with 2,138 stations. The total number 
of telephone installations operating in Spain at the close of 1903 
was 17,349. 

Receipts derived from both domestic and foreign telegraph services 
were $759,901 and $316,648, respectively, while the receipts from the 
telephone service were $125,373, making the total proceeds to the 
treasury from these two sources $1,202,012. In converting Spanish 
currency into the American equivalents the peseta was estimated 
at 13.5 cents. 





Australian Tramway Systems. 





In no part of the world, in proportion to the number of population, 


‘ writes Mr. John Plummer, of Sydney, are street tramways more 


extensively used as a means of passenger transit than in the leading 
Australian State capitals. In Sydney the tramways were originally 
worked by steam power, the cars being double-decked, like the rail- 
way carriages on several of the Paris suburban lines, but subse- 
quently the cable system was introduced, and later on electricity 
became utilized as the motive power, and with such success that it 
is only a question of time when the locomotive and cable will be 
found dispensed with. ‘Ihe various tramlines, which, like the rail- 
ways, are the property of the State, form a complete network of 
communication between nearly every part of Sydney and its suburbs, 
thus assisting in counteracting the tendency to overcrowding which 
forms one of the evils associated with large centers of population. 
The total length of tramlines open on June 30, 1903, was 124% 
miles, representing an expenditure of £3,371,587 for construction and 
equipment, the number of passengers carried during 1903 being 130,- 
405,402. The Melbourne system, embracing a length of 48 miles, 
43% miles of which are worked by cable, and 4% miles by horse 
power, was constructed by a municipal trust at a cost of £1,705,794, 
and is leased to a company. The number of passengers carried 
during the year was 47,564,042. There are also several suburban 
lines worked by limited liability companies as follow: Horse, 8% 
miles; electricity, 4 miles, and cable, 2% miles. In Brisbane the 
tramlines were originally worked by horse power, but in 1897 it 
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became replaced by electricity, the tramways being the property of 
an English company, and covering a total length of 28 miles. As 
the traffic increases, extensions are effected. At the close of 1902 
there were in the State 65 miles of tramways, including those in 
Brisbane, the number of passengers carried during 1903 being 18,- 
125,302. 7 

In Adelaide there are several tramway lines worked by horse 
power, but an attempt is being made to secure the introduction of 
the electric system. The lines are owned by private companies. In 
Western Australia Perth has a well-organized system of electric 
tramways, which, like that in the Kalgoorlie Municipalities, is the 
property of a private company. Fremantle and Boulder City also 
will shortly be in possession of electric tramway systems, constructed 
by private enterprise under municipal supervision. The only State- 
owned tramway is that running between the port of Roebourne and 
the town of Cossack, a distance of 8% miles, in the northwestern 
portion of the State. In Tasmania the Hobart tramways are worked 
by electricity, and extend a distance of about 9 miles. They are 
owned by a private company, and were opened in 1901, in which year 
they carried 1,432,176 passengers. There is also a steam tramway 
in the northwest portion of the State, connecting Zeehan with 
Williamsford, a distance of 11 miles, its summit being 1,500 ft. above 
sea level. Compared with other Australian tramway systems, that of 
Sydney is by far the most efficient, there being a continuous 
succession of trams from early morning until midnight, an all-night 
service being established on several lines. 

All the Australian electric systems are on the overhead wire prin- 
ciple, which is not found to interfere with the work of fire brigades 
to anything like the extent originally anticipated. The cost of the 
New South Wales tramways was defrayed out of loan revenue, and 
they constitute one of the most valuable assets of the State. 


—_— ——— — —__-@——— 


Deadening Noise on Elevated Railways. 





Mr. Bion J. Arnold has submitted a report to the Chicago City 
Council on increasing the capacity and reducing the noise of the 
Union Elevated Railroad of Chicago. Concerning the first-men- 
tioned subject, Mr. Arnold made several alternative recommenda- 
tions, some involving a reconstruction of the route and the through 
routing of cars, and all recommending the extension of the plat- 
forms and the development of the auxiliary terminals. 

In treating the subject of deadening or reducing the sound from 
elevated railway structures, Mr. Arnold gave a very complete ac- 
count of former attempts in this direction, extending from experi- 
ments in 1871 on the Manhattan Elevated Railway to recent European 
work. The earlier experiments were on methods for supporting the 
rail upon some cushioning material, and none of these was successful. 
The latest European work in this direction has been in connection 
with the Berlin elevated railway, in which the ties are embedded in 
ballast. 

Mr. Arnold classified the primary causes of the noise which it 
was desired to deaden or reduce as follows: Imperfect track con- 
struction; imperfect rolling stock; imperfect roadbed; defects in 
structure, the latter sub-classified as elasticity of steel and lack of 
rigidity. As to track construction, he recommended that the entire 
track be built in as thorough first-class manner as possible and 
maintained in this condition. He also recommended the use of the 
Sayre or of the Prussian scarf joint, which latter, however, neces- 
sitates a special rolled stock. All “special work” not absolutely nec- 
essary should be removed, and worn special work now in place re- 
placed, and ultimately all the present special work replaced with the 
best and most improved type of manganese steel special work. 

As to rolling stock, unless this is kept in good condition some 
method should be adopted of enclosing the entire truck, including 
the wheels, with a light casing of sound-deadening, non-combustible 
material. The present cars and trucks should be put in first-class 
condition and kept so, and all future cars should be equipped with 
trucks having as few parts as practicable. He also recommended 
that the relief opening of the air brake valves should be provided 
with some device for muffling the noise of the escaping air. 

The most important recommendations relate, however, to the 
roadbed. It is recommended that a ballasted concrete-steel floor be 


adopted, resembling the latest type used by steam railroads for 
bridges, which may either be a solid floor—that is, forming a con- 
tinuous decking under the trunk—or an open ballasted concrete- 
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steel floor type. As the present supporting structure of the elevated 
railway is constructed entirely of steel, which is set in elastic vibra- 
tion by the passing trains. Mr. Arnold recommended that the addition 
of concrete-steel reinforcement, which would increase the rigidity 
of the structure, and being an inelastic medium with confined air 
spaces, would deaden all noise due to vibration. 

The final recommendation of the report, in order to practically 
determine their relative merits, is the equipment of three sections 
of road, of 300 ft. each, with three different types of floors, using 
stone, slag or gravel ballast in different sections, and applying to the 
structure supporting these sections a concrete-steel reinforcement. 





Discussion on A. I. E. E. Papers. 





Elsewhere will be found abstracts of the papers on single-phase 
line construction presented last week before the American Institute 
of Electric Engineers, and below is given an abstract of the discus- 
sion which followed their reading. 

Mr. F. N. Waterman, in opening the discussion, described the 
lines installed by Ganz & Co., at Budapest. While both single 
and double-catenary suspension were tried, the cross-suspension 
type was adopted. Impregnated dry wood forms an important 
feature of both the old and the new construction. A catenary type 
of cross-suspension is used where the trolley wires are lowered to 
pass under the bridges. For their newest construction the double- 
catenary type is employed, no span-wire supports whatever being 
used, the two messenger wires serving to carry both contact con- 
ductors. The spacing of the conductors is maintained by wooden 
insulator bars upon which the insulators proper are carried, and to 
which supports from the messenger wires are attached. The mes- 
senger wires are carried on iron girders, spanning the track, the 
distance between girders being 130 ft. and the distance between 
points of attachment to the wire 65 ft., there being two supports 
between girders and none immediately under them. The trolley 
itself is a single apparatus, and not two independent devices. It 
requires, however, two separate bases and poles. The outer ends 
of the two poles are connected by a continuous bar of impregnated 
wood, the centre portion of which for a distance of 8 ins. is the 
full diameter of the rolling contacts. On either side the diameter is 
reduced to receive two contact cylinders which are slipped over 
and supported on insulated ball bearings, the current being taken off 
by carbon contact rings at the ends and carried by flexible jumpers 
to the trolley poles. Steel rollers, copper plated, are now used, but 
the operating company prefers bronze. 

Mr. Calvert Townley thought that considerable caution should 
be observed in recommending extremely high voltages at the present 
time. The problem is essentially different when a 10,000-volt cir- 
cuit is to be constructed across the open country, and when a similar 
circuit is to pass through thickly populated centers. The effect of 
dirt, ice or some other insulating material on the rail cannot be 
neglected in the high-voltage systems. He expressed his doubt 
as to the desirability of immediately standardizing either the pres- 
sure or the location of the wiring. The evidence of satisfactory 
practice is as yet insufficient to insure that serious mistakes would 
not be made. As to the suggestion by Mr. Damon of the possi- 
bility of greasing a trolley wire to obviate the trouble caused by 
sleet, it appeared impracticable. 

Mr. A. H. Armstrong expressed his belief that the 3,000 volts 
already in use in our suburban work is high enough for the present. 
With a trolley voltage of this value, it is possible to operate 50-ton 
cars, at a spéed of fifty miles per hour on a half-hour headway 
with sub-stations placed fully twenty miles apart. It is a question 
how much trolley line one wishes to cut out in case of accident, and 
it would seem that 20-mile blocks are sufficient for mechanical opera- 
tion. A higher trolley potential is an undue refinement, not called 
for by operative conditions. Even for heavy locomotive work a 
potential of 6,000 volts is ample for all conditions involved. In 
regard to the side and center positions of the trolley wire, there are 
arguments in favor of both locations, and we are as yet not pre- 
pared to standardize either one position or the other. The fre- 
quency of hangers between the supporting cables and the trolley itself 
is also an open question. For high speed it will be unnecessary and 
inadvisable to suspend the trolley more than once or twice between 
poles in order to get full use of the greater flexibility of the system 
afforded by infrequent supports. He thought that perhaps it may 
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be found advisable in the further operation of the road to place an 
attendant in each of the transformer sub-stations, even though they 
contain no moving machinery, so as to be within call of some tell- 
tale device should the occasion arise to throw in or out a switch, 
or to cut in or out a duplicate transformer. 

Mr. A. H. Babcock, consulting engineer of the Southern Pacific 
Railroad, said that any man who attempts an innovation in steam 
railroad practice has a very large contract on his hands. Steam 
railroad men by their past lives and experiences are exceedingly con- 
servative, and many of their objections are well founded in their 
minds because they have acquired their knowledge by hard knocks. 
Where coast fogs are encountered the question of high voltage in- 
volves that of leakage. Even with the best developed form of con- 
struction, the leakage effect is not negligible in bad weather. 
Thus, if five miles of line showed under test a leakage of one 
ampere at 6,000 volts, a 40-mile line of double track would have 
a leakage corresponding to 96 kilowatts constant loss. He thought 
a wooden construction very much preferable to porcelain overhead 
work. In the location of the trolley wire, it must be remembered 
that clearance in steam railroad practice is very jealously guarded. 

Mr. C. O. Mailloux, in a communication read by Dr. Samuel Shel- 
don, endorsed strongly Mr. Damon’s view in favor of higher poten- 
tials, and as between 3,300 and 6,000 volts he favored the latter for 
interurban lines, and at least 15,000 volts for steam railroad condi- 
tions. Through the courtesy of Mr. Huber, there were displayed 
numerous slides showing interesting details of the system which he 
has under experiment in Switzerland. 

Mr. W. J. Hammer, in discussing the difficulty of going through 
tunnels, remarked that the Ganz people had to get special permis- 
sion from the Government in order to change the very strict regula- 
tions about the suspension of high-tension conductors in tunnel 
work. 


— 


Barclay Typewriting-Telegraph System. 








So large has been the growth in the telegraph business in the past 
few years that the facilities for handling it have necessarily been 
greatly increased. There are obviously two directions in which 
this may be accomplished: 

First, by adding more wires to carry the increased business. 

Second, by increasing the carrying capacity of existing wires. 

The latter method has received a great deal of attention from 
telegraph experts for a number of years past, and much has been 
accomplished in that direction. The duplex and the quadruplex 
have greatly increased the capacity of wires, while different systems 
of rapid telegraphy have met with more or less success. It has 
remained, however, for Mr. John C. Barclay, assistant general man- 
ager and electrical engineer of the Western Union Telegraph Com- 
pany, who has made an exhaustive study of the existing conditions, 
and whose previous inventions have been the means of greatly in- 
creasing the efficiency of telegraph circuits of all kinds, and have 
made direct communication between widely separated business cen- 
ters practicable, to now produce a practical system of fast type- 
writing telegraphy, which has been in successful operation on one 
of the Western Union Company’s wires between New York and 
Buffalo since December 19 last, during which time over 35,000 mes- 
sages have been transmitted over it at the rate of 100 messages per 
hour. The circuit is worked duplex, which permits of the simul- 
taneous transmission of messages in opposite directions, and the 
system is capable of successful operation over any distances now 
covered by the ordinary Morse circuits. 

As other patents are pending, we cannot at this time give more 
than a brief outline of the system. For high-speed transmission, 
Mr. Barclay employs a perforated paper strip, which transmits over 
a wire a succession of electrical impulses of varying combinations 
and duration. By an ingenious arrangement of selecting relays the 
impulses representing each character are directed to a particular 
one of 32 magnets, there being one magriet for each letter of the 
alphabet, each numeral and each punctuation mark, and also for 
spacing between words, carriage shifting and paper-feed mechanism. 
All these functions are performed locally, the impulses transmitted 
over the line wire being required to actuate only one receptive relay. 
The printing of the message is accomplished on a typewriter of 
standard type, is printed on a regular telegraph message blank, and 
is all that could be desired in appearance and legibility, the letters 
being large, well-shaped and evenly spaced, and the alignment is prac- 

tically perfect. 
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Mr. Barclay has also invented a typewriter transmitter, which 
transmits the electrical impulses directly to the line by manipulating 
the typewriter keyboard, and is a part of the system described above. 
With this transmitter the operator sends his messages directly to 
the line, thus saving the time consumed in handling a perforated 
tape. The speed attainable in this manner of transmission is only 
limited by the capability of the transmitting operator. 

Mr. Barclay’s system is being applied between New York and 
Philadelphia during the present week, and as fast as the machines 
can be built circuits between other heavy business centres will be 
equipped. 

We understand that the United States Government is investigating 
the system, with the view of making some purchases of these instru- 


ment to be used in its service. 
c 


eS — 


CURRENT NEWS AND NOTES, 
NATIONAL FIRE PROTECTION ASSOCIATION.—The an- 
anual meeting of the National Fire Protection Association will be held 
in New York City, Tuesday, Wednesday and Thursday, May 23, 24 
and 25, in the Assembly Room of the New York Board of Fire 
Underwriters, No. 32 Nassau Street. Mr. W. H. Merrill, Jr., 67 
East Twenty-first Street, Chicago, is secretary of the association. 





TRANSACTIONS INTERNATIONAL ELECTRICAL CON- 
GRESS.—The Transactions of the International Electrical Congress, 
now on the press, will form three volumes aggregating 2,850 pages 
of text, about 60 half-tone inserts on coated paper and three photo- 
gravure frontispieces. The arrangement made for binding expires 
April 1; members who have not ordered their volumes to be de- 
livered for binding will receive them, carriage prepaid, in paper 
covers. 


TRAIN WIRELESS TELEGRAPHY.—Wireless telegraph ex- 
periments with trains will be tried at Purdue University, Lafayette, 
Ind. The electrical engineering building commands a view of long 
stretches of the Monon, Wabash, Big Four and the E. & W. rail- 
roads, and instruments will be placed on various trains for testing 
purposes. It is believed by Professor Kelsey, of Purdue, that dif- 
ficulties encountered in previous tests have been overcome. It is the 
intention of the university to conduct a series of tests to the end 
that a receiver may be placed in the cab of the engine within reach 
of the engineer from which he may take his running orders from 
the dispatcher without stopping his train. These experiments will 
be watched with interest. 





CARNEGIE ON ENGINEERS.—Mr. Andrew Carnegie was a 
guest last week at an alumni dinner of Stevens Institute, at which 
it was announced that he had promised an additional $50,000 dona- 
tion to the School of Chemistry of the Institute. In responding to 
a toast, Mr. Carnegie said he congratulated engineers upon having 
adopted a profession which, although its practice did not easily lead 
to fortune, gives them something which the mere money maker never 
can possess, and, mercifully, can never understand the loss of—they 
have education. He referred to a remark made concerning a very 
rich man—‘“He doesn’t own a million dollars; the dollars own him,” 
and added: “The difference with you is that knowledge does not 
possess you, but you have the treasure and own it. No matter 
whether you die worth millions or not, you have something that is 
denied to the man immersed in the accumulation of wealth. In your 
profession you deal with eternal verities. There is no such thing 
as deception in the materials or the laws you use. Two and two 
make four. There is no scheming to deceive others, no smartness, 
no tricks. You have to walk straight to the line of truth and honor 
or you will fall down. Self-respect is more than millions, and if 
you lose that everything else is worthless. When a man’s judge 
within—his own soul—approves when -he lies down at night of all 
that he has done during the day, he has no other judge to fear, here 
or hereafter. But if he does not have self-approval everything else 
is dross. I think the professional life leads men to the higher life 
that it is most difficult to obtain in a mere speculative career. The 
world is not advanced by the men in that large department of busi- 
ness which is mere gambling in stocks. They are parasites, feeding 
on business. lf I had a son to educate I should choose for him a 
professional career such as you have chosen.” 
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scheme is advantageous in cases where difficulty would be experi- 
enced in providing the exact number of slots necessary to allow the 
structure to receive standard two-phase or three-phase windings for 
both number of poles. 


SYNCHRONOUS MOTOR.—A curious form of self-starting 
synchronous motor is the subject of a patent issued March 21 to 
Mr. E. F. W. Alexanderson. The poles of the field structure are 
given a fractional pitch with respect to the armature poles, so that 
instead of having a field pole opposite each armature pole, as in the 
ordinary synchronous motor, only a few poles at a time are directly 
in front of the armature poles, while the others are displaced by a 
greater or less amount. With this arrangement the locking tendency 
which exists where the pitches of the field poles and armature poles 
are equal is completely destroyed, and as a result the motor may 
be designed for a high starting torque. For example, with an 
armature winding connected to produce eighteen poles, the field 
structure has only sixteen polar projections and two of these, at 
diametrically opposite points, are left blank, while the two poles on 
the opposite sides of each blank pole are wound for opposite polari- 
ties, like adjacent poles of an ordinary field. It would be interesting 
to learn of the efficiency of this arrangement. 





MICROPHONE RECEIVER FOR WIRELESS TELEG- 
RAPHY.—The usual form of receiver used in wireless telegraphy 
is the coherer whose resistance initially is infinite, but after it has 
been influenced the resistance reduces to from thirty to two thousand 
ohms. The return of the ccuerer’s resistance to infinity is effected 
not automatically by the coherer, but by means of a mechanical 
tapper. Microphone receivers, in distinction thereto, are character- 
ized by their possessing initially about forty ohms resistance, which, 
under the influence of the waves, is reduced about 10 per cent., and 
returns to the original value automatically after the effect of the 
electric impulses has ceased. A. Slaby and G. G. Arco obtained a 
patent on March 21 for a type of microphone which consists of two 
blocks of aluminum furnished with cylindrical recesses held by 
means of a spring against a steel ball located between them. In 
connection with such a microphone receiver, it is necessary to use 
a telephone receiver in which there is heard a sound corresponding 
in pitch with the frequency of the primary stream of sparks. 





AN INDIANA COAL FIELD POWER HOUSE PROJECT.—It 
is reported that the erection of a mammoth power generating plant 
is projected in the heart of the Indiana coal field to furnish power 
to traction lines in Central and Southern Indiana. The erection of 
such a plant was once before suggested, but this time interurban 
railway men are encouraged because of the character of the Eastern 
men who are back of the project, and are only awaiting the assurance 
that enough electric power can be sold to put such a costly enter- 
prise through. The promoters of the enterprise claim that they 
can manufacture electric power and wire it to all the traction lines 
out of Indianapolis and Southern Indiana at a price less per kilo- 
watt than is now costing them to manufacture it for themselves. The 
plan is to buy a large tract of coal land in Green or Sullivan County 
and to erect the power house on this land. The coal mined would 
be di:ectly at hand. The power house would be erected with a view 
to future enlargement. The estimated cost of the plant, wires and 
ples is $1,000,000. It is known that Eastern capitalists have had 
two experts in Indiana for two weeks or more and while they are 
reticent concerning details, traction men have indulged the presump- 
tion concerning the cause of their presence. The company would 
also furnish small cities and towns and many of the adjacent coal 
mines with electric light and power. 





TWO-SPEED, THREE-PHASE MOTOR.—On account of the 
fact that, with an induction motor winding, the total number of 
slots must be a multiple of the number of poles and number of phases, 
it follows that for a given number of poles the minimum number 
of slots required for a two-phase winding is only two-thirds of the 
number required for a three-phase winding, or with a given number 
of slots 50 per cent. more poles may be produced with a two-phase 
winding than with a three-phase winding. It is upon this fact that 
Mr. E. F. W. Alexanderson has based a two-speed induction motor 
for which a patent was granted March 21. The primary structure 
is provided with two distinct windings insulated one from the other. 
One winding is arranged for a certain number of poles and three 
phases, while the other is connected for two phases and 50 per cent. 
greater number of poles. In order that both windings may receive 
current from the same three-phase source, the turns of the separate 
windings of the two phases are in the ratio of 1 to .866, and the 
windings are T-connected on the Scott system. A simple form of 
controller allows of the use of either winding as desired. The 





Vow. XLV, No. 13. 


ELECTRICITY ON NEW FALL RIVER STEAMER.—The 
new steamer Providence of the Fall River Line has just arrived at 
New York, where she will receive a few finishing touches and then 
go into service. The electrical equipment of the steamer is very 
complete. The generating plant consists of three 50-kw General 
Electric direct-connected marine generating sets, with vertical tan- 
dem compound engines. They operate at 110 volts direct current. 
The distribution is on the two-wire system, feeders from the gen- 
erator switchboard supplying numerous panel boards in cabinets 
located in all parts of the vessel. Each panel board supplies the 
lights in its immediate vicinity on comparatively short distribu- 
tion circuits. Steam-tight fixtures, with wiring in steel enameled 
conduits, are used in all machinery spaces, freight spaces and hold. 
Living spaces are wired in molding and have ornate fixtures of 
special design to harmonize with the surrounding decorations. A 
total of about 1,600 incandescents is used throughout the steamer. 
The elaborate electric lighting fixtures are of burnished gold finish 
and are so distributed among the decorations that, while the lighting 
is brilliant, the effect is a soft diffusion of light through every 
part of the interior of the boat. Each of the staterooms and all 
the important stations of the vessel are provided with telephones 
connected with a central switchboard. There are also private lines 
direct from the pilot house to the engine room, steering gear, wire- 
less telegraph station and main deck and from engine room to chief 
engineer’s room. American Rell Telephone Company apparatus is 
used, with the common battery system. There is also installed an 
elaborate system of voice tubes and electric call bells throughout the 
vessel. Like all the other passenger boats on the Fall River Line, the 
Providence is propelled by paddle wheels. She is 397 ft. long over 
all and has a gross tonnage of 4,365 tons, and her cost was over 
$1,000,000. 


TELEPHONY 1N AMERICA.—Mtr. John Hesbeth, electrical en- 
gineer of the Postmaster's Department of the State of Queensland, 
and delegate of Australia at the recent International Electrical 
Congress, in an interview with a representative of our London 
contemporary, the Electrical Engineer, gave a flattering account of 
the comparative state of telephony in the United States of America, 
he said: “America undoubtedly leads the world, both in the general 
development of the telephone business—that is, in the amount of 
use made of the service by the public, and in the technical develop- 
ment of the industry. The long lead in telephone engineering which 
America holds over the rest of the world stands out most clearly, 
and in Europe the best work is being done where American experi- 
ence is being followed. It seems from the general history of the 
telephone business in America that the American people, as a whole, 
take more kindly to the telephone service than the peoples of Europe. 
They are more ready to avail themselves of improved means of 
communication, and every improvement in the service and every in- 
crease of facilities is readily taken advantage of. As an illustration 
of the extent to’ which the use of the telephone is developed in 
America, I did not sleep in a single hotel in the course cf my wan- 
derings where there was not a telephone in my room from which 
I could use not only the city service, but the suburban and long- 
distance services as well. It is of enormous convenience to a traveler 
to be able to talk to any place in the country from his own room in 
a hotel. In American cities the telephone development has already 
reached a point which seems hardly to be realized as within the 
bounds of possibility in most European countries. In one place I 
found a development of 23 telephones to every 100 inhabitants. In 
large cities, like San Francisco, there is a development of 12 tele- 
phones to every 100 inhabitants. In every place the annual increase 
in number of telephones in use reaches large figures. Apparently 
there is no limit in sight. It is clearly evident that with a good 
service and a proper scheme of rates a development of 10 per cent. 
of telephones to population may easily be attained, and indeed the 
more general idea of American telephone engineers to-day is that a 
probable development of 20 per cent. should be provided for. The 
principal factors in this result are an efficient service, a graduated 
tariff, and a thorough education of the public in the value of the 
telephone service.” Mr. Hesketh considered that the automatic is 
looming large on the telephonic horizon. 
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ENGINEERS’ CLUB OF ST. LOUIS.—The next meeting of the 
Engineers’ Club of St. Louis will be held Wednesday evening, April 
5, at which Mr. E. G. Helm will deliver a lecture on “The Levee and 
Drainage Problem of the American Bottoms.” 





THE NEW YORK CITY MUNICIPAL PLANT.—The city having 
purchased a plot of land in Long Island City for a municipal electric 
light plant, it is expected that the work of clearing the land will 
begin within a short time. The property is situated half way between 
Vernon Avenue and Front Street and runs from Fourth Street 
through to Fifth." It is directly opposite the power house of the 
Pennsylvania Railroad Company. 





A. I. E. Es. NOMINEES.—The Board of Directors of the Ameri- 
can Institute of Electrical Engineers, on March 24, made the fol- 
lowing nominations of officers for the coming year: President, Dr. 
Schuyler Skaats Wheeler; vice-presidents, Messrs. Charles A. Terry, 
Townsend Wolcott and Gano S. Dunn; managers, Messrs. C. C. 
Chesney, Calvert Townley, Bancroft Gherardi and Charles L. Edgar; 
secretary, Ralph W. Pope; treasurer, George A. Hamilton. 





FARADAY SOCIETY.—At the annual general meeting of the 
Faraday Society, held March 6, the following officers were elected: 
President, Lord Kelvin; vice-presidents, Prof. A. Crum-Brown, Sir 
William Haggins, Sir Oliver Lodge, Mr. Ludwig Mond, Lord Ray- 
leigh, Alexander Siemens and Mr. James Swinburne; treasurer, Dr. 
F. Mollwo Perkin. Sir Joseph Wilson Swan as past-president is 
member of the Council, which in addition to the above consists of 
Messrs. George Beilby, Bertram Blount, W. R. Cooper, Sherard 
Cowper-Coles, W. Murray Morrison, Profs. A. K. Huntington, 
Ernest Wilson, Drs. R. A. Lehrfeldt, W. S. Squire and O. J. 
Steinhart. 





STEAM ENGINES IN. PRUSS/JA.—In the last few years the 
capacity of the steam engines in the Kingdom of Prussia has in- 
creased more rapidly than the number in use. On March 31, 1903, 
there were in the Kingdom 364,198 steam engines, of which 79,257 
were stationary engines, with an average capacity of 53.23 hp, and 
284,041 were traction engines, with an average capacity of 12.83 hp. 
A very large proportion of the engines are used for generating 
electric power. On April I, 1903, there were in use in the Prussian 
province of Saxony for this purpose alone 414 engines with 51,828 
hp, and ror with 9,475 hp used for other purposes, making a total of 
515 steam engines with 61,303 hp, and giving this province fourth 
place in the Kingdom, placing it after Rhineland, Westphalia and 
Silesia. 





ELECTRIC RAILWAY MERGER. —According to a dispatch 
from Montreal, the New York Central Railroad people are now con- 
ducting negotiations looking to the formation of the biggest electric 
railway merger ever attempted. The plan is to obtain the controlling 
interest in the various electric railway systems and power companies 
in Canada which use power generated at Niagara Falls. To this 
end negotiations were begun with Frederic Nicholls, of Toronto, 
looking to the transfer of them to the Vanderbilts. These companies 
include the Electric Development Company, of Ontario; the Toronto 
& Niagara Power Company, the Toronto & Hamilton Railway Com- 
pany and the Niagara, St. Catharine’s & Toronto Electric Railway. 
The merger will include every important electric company between 
the falls and Hamilton and Toronto. 





PHASE INDICATOR.—A type of power factor meter whose 
chief: characteristic feature is its simplicity forms the subject of a 
patent issued March 21 to Mr. P. G. Watmough. The instrument 
is intended for use in connection with polyphase circuits. It consists 
of a stationary member wound with coils, carrying the load current, 
so arranged as to produce a revolving field, and a rotatable member 
wound with coils connected in shunt across the supply leads, so 
arranged as to produce a field revolving in the same direction. 
Since the two magnetic fields revolve at the same speed, the two 
members of the instrument remain in fixed relation to each other 
so long as there is no change in the phase relation between the cur- 
rents in the two members. As soon, however, as the current in the 
polyphase mains begins to lag or lead, the field due thereto shifts 
backward or forward, causing the movable member of the indicator 
to shift correspondingly, and thus to indicate the difference in phase 
of the current and the e.n..f. 
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MUNICIPAL LIGHTING FAILURE IN: ESCANABA.—Mu- 
nicipal lighting has proved a failure in Escanaba, according to a 
dispatch from that city, and by unanimous resolution of the Com- 
mon Council the proposition of selling the city electric and gas 
plants to the highest bidder will be submitted to the voters at the 
spring election. The property represents an investment of about 
$80,000. The plants are antiquated and expensive of operation, so 
much so that, with the usual allowance for depreciation, interest and 
taxes lost, the past year’s business was transacted at a loss, with 
indications that the annual deficit would steadily grow larger. 





ELECTRIFYING THE LONG ISLAND RAILROAD.—By the 
time the season opens, in June, the Long Island Railroad expects to 
have its electrical equipment on the Far Rockaway branch and the 
line across the Jamaica Bay trestle to Hammels and Rockaway Beach 
fully installed. The company is having 122 steel motor cars built for 
this service, of which more than a score are nearly ready for delivery. 
Nearly 45 miles of road are now being equipped with electrical power. 
The lines will extend eventually to Hewlett’s, Valley Stream and 
Queens, taking in Springfield and St. Albans. Similar equipment is 
to be installed on the North Shore branch and the Manhattan Beach 
line. 





PROPOSED TAX ON TELEPHONES .—A bill taxing every tel- 
ephone company in the State $5 a year for each telephone instrument, 
transmitter or receiver has been introduced in the Assembly at 
Albany by Assemblyman Francisco, of Brooklyn. One-half of the 
revenue is to go to the State and the remaining half to the locality 
in which the telephone company is located. The bill provides that 
the price of telephones to subscribers shall not be increased because 
of the act. A State department of telephones is created, the chief of 
the department to be known as superintendent of telephones. His 
term of office is to be two years and his salary $3,000 a year. Tele- 
phone companies are required by the terms of the bill to file annually 
with the superintendent a sworn statement showing the name of 
the company, location of the principal office, territory upon which 
it operates lines, the number of telephone transmitters and receivers 
in use, the name and location of subscribers and telephone instru- 
ments, the price charged for the use of telephones and such other in- 
formation as may be required by the State department. 

MUNICIPAL OWNERSHIP IN CHICAGO.—The Chicago 
Daily News, a staunch partisan of the movement toward the munici- 
palization of the Chicago street railways, has apparently been im- 
posed upon by a cartoonist who recently contributed a clever sketch 
to its columns. A citizen is represented sadly contemplating a filthy 
street while two highwaymen are waiting behind a garbage heap for 
their opportunity to pounce upon him, and another of these gentry 
is plying his trade in the distance. An open gambling house, a firetrap 
theatre, a tinder hotel, a dance hall, a fire hydrant with the sign 
“Boil the water,’ and other evidences of Chicago’s governmental 
status are in evidence. A street banner inscribed “Traction talk 
every day, every night, everywhere,” is the central object and the 
title of the cartoon is: “Those Side Issues.” In the presence of the 
real issue of the present inefficiency of the government of Chicago 
in the fundamental functions of municipal government, municipal 
ownership should be far from being even a side issue instead of the 
paramount issue it has become under the inspiration of demagogues. 








TELEPHONE EXTENSIONS.—The Chesapeake & Potomac 
Telephone Company is making arrangements to extend its service 
to all of the small towns along the lines of the Pennsylvania and 
Baltimore & Ohio Railroad Companies, and neighboring towns in 
the vicinity of Washington. With this end in view, it will shortly 
begin the work on the construction of a line from Hyattsville, by 
way of Lanham, Seabrook, Glendale and Springfield, to Bowie, Md. 
At this point it will connect with the lines of the People’s Telephone 
& Electric Company, which has recently been organized at Mitchell- 
ville. This company proposes to give service to all points between 
Bowie and Marlboro, and by means of the connection with the lines 
of the Chesapeake & Potomac Company, persons in that locality will 
have direct communication with Washington, Baltimore and all 
other points having long-distance telephone service. The Chesa- 
peake & Potomac Company has also established connections with 
the Southern Maryland Telephone Company, and by this means the 
entire territory embraced in the counties of Charles and St. Mary 
will shortly have long-distance telephone service. 
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M. EMILE GUARINI has been engaged by the Peruvian Gov- 
ernment as professor at the School of Engineering of Lima and at 
the new School of Arts et Metiers about to be opened. 

STATE GAS AND ELECTRIC LIGHT COMMISSION.—A 
movment is on foot at Albany to extend the powers of the present 
State Railroad Commission to cover similar supervision of gas 
and electric light companies. It is reported that Senator Stevens 
is strongly in favor of such action. 








PROF. H. T. BARNES, of McGill University, delivered a 
lecture March 28 before the American Society of Mechanical En- 
gineers at 12 West Thirty-first Street, New York, on anchor ice 
and river ice formation in general, with reference to the winter 
problems of northern water power generating stations. 





THE WESTERN ILLINOIS INDEPENDENT TELEPHONE 
ASSOCIATION held a meeting at Galva, Ill., March 10. The next 
meeting will be held at Peoria, April 3, the date of a meeting at the 
same place of the Central Illinois Independent Telephone Associa- 
tion. Mr. W. J. McQuiston, of the Monmouth Telephone Company, 
is secretary. 





GERMAN RAILWAY JOURNAL.—Our German contemporary, 
Elektrische Bahnen, has enlarged its name by the addition of und 
Betriebe, and the sub-title “Zeitschrift fiir Verkehrs und Transport- 
wesen.” Instead of 24 issues per year of 16 pages, beginning the first 
of the year there are 36 issues per year of 20 pages each. The pub- 
lisher is R. Oldenbourg, Munich. 





NO MUNICIPAL OWNERSHIP IN BUFFALO.—The Com- 
mittee on Laws and Legislation of the Buffalo Board of Aldermen 
has reported against the municipal electric lighting plant bill. The 
bill provided for a reference of the question to the people at the 
next election. The report stated that the conduit rights were worth- 
less and that the plant would entail too great an expenditure. 





THE TANTALUM LAMP.—In the editorial notice last week of 
tests of the tantalum lamp an inversion of application of the words 
“former” and “latter,” gave credit for higher efficiency to the carbon 
filament lamp. The context, however, clearly made plain that the 
frosted tantalum lamp gave the higher efficiency, its consumption 
being 2.2 watts per cp, while the frosted carbon filament lamp con- 
sumed 4.3 watts. 





UNDERWRITERS’ RULES.—A meeting of the National Con- 
ference on Standard Electrical Rules will be held on Friday, April 
21, at 10 a.m., at 55 Kilby Street, Boston. The purpose of this 
meeting is to consider the matter of the relations of the conference 
to the National Electrical Code, as a result of the meeting of the 
conference held at New York City on March 18 and 109, 1896. Sug- 
gestions will be welcomed from those interested in the subject. 





N. FE. L. A. CONV ENTION.—Mr. George F. Porter, master of 
transportation of the National Electric Light Association, announces 
that the Western Passenger Association has named a rate of one 
fare plus fifty cents for the round trip from all points in its territory 
to Denver and Colorado Springs for delegates and friends attending 
the twenty-eighth convention of the National Electric Light Asso- 
ciation, to be held in the above-named cities June 6-11 next. This 
rate will apply only where a single fare is twelve dollars or more. 





DISPERSION OF FOGS BY ELECTRICITY.—Sir Oliver 
Lodge gave a lecture in London, March 24, on his method of dis- 
persing fogs by electrical means. A dispatch from London gives a 
few points brought out in the lecture. Stripped of all technicalities, 
his method “could be described as a persistent current which would 
overcome great obstacles and go in any direction regardless of what 
stood in the way. He had been looking for such a current since 
1884, and had only recently encountered it. He had applied it suc- 
cessfully in his prolonged experiments for dispersing fogs.” Prof. 
Lodge paid a tribute to Professors Crookes and Aitken in connec- 
tion with the discovery. <A technical account of Prof. Lodge’s work 
in this direction was published in ELecrrrcAL WorLp AND ENGINEER 
of November 26, 1904, and on December 31, 1904, some general facts, 
taken from a dispatch, were given in our columns. 
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DUTCH INDIA-SHANGHAI CABLE.—The Netherlands Off- 
cial Gazette announces that the Imperial German Government and the 
Netherlands Government have agreed that the proposed cable shall 
be carried from Menado directly to Yap without touching the Palaos, 
as was formerly intended, and that the cable to Shanghai will be 
laid from Yap instead of from Palaos. It is further stated that the 
survey of the sea bottom shows that the Palaos Islands are not 
suited to be the landing point of a cable, and that therefore the 
island of Yap is to be used instead. 





LECTURES AT COLUMBIA.—Following is a programme of 
lectures that will be delivered before the Electrical Engineering So- 
ciety of Columbia University: April 5, “Elevators,” by W. W. 
Lighthipe; April 18, “Alternating-Current Railways,” by J. H. Hall- 
berg; May 3, “The Storage Battery,” by F. J. White; May 17, “The 
Electrochemical Industries,” by Prof. C. F. Chandler. Mr. H. G. 
Stott, superintendent of motive power, Interborough Rapid Transit 
Company, will also deliver a lecture on central stations at a date 
not yet fixed. 





WIRELESS TELEGRAPH REGULATIONS.—A Washington 
dispatch states that the international conference called by the Ger- 
man government to consider questions relating to the regulation of 
wireless telegraphy and to the granting of international concessions 
for its operation, which was to have met on April 4, has been post- 
poned to an indefinite date in the near future. The German govern- 
ment has requested that pending the meeting of the conference no 
action be taken by other governments that might be in conflict with 
the possible action of the conference. 


ELECTRIC POWER FOR NEW YORK CENTRAL.—Accord- 
ing to a newspaper telegram, Mr. Eugene L. Ashley, president of 
the Hudson River Water Power Company, has announced that he 
has contracted to furnish the New York Central 25,000 electrical 
hp yearly for twenty-five years. The charge will be $125,000 per 
year as a minimum, and may be as high as $500,000 per year. Power 
will be delivered July 1 from Spier’s Falls and Schoharie Falls, 
together with current from a temporary steam plant to be erected 
in Utica. It is stated that the energy will be used in the development 
of the various trolley interests which the Central is fast taking up. 
According to the report, the power company will now hasten to 
completion its plants for utilizing the water power of the Schoharie 
River, which work will be completed in about two years. 





NEW COMMERCIAL TRANS-ATLANTIC CABLE.—The 
Mackay Companies are laying their fifth submarine cable across the 
Atlantic, and although the contract calls for the completion of the 
work by August 1 next, it is possible that the undertaking may be fin- 
ished before that date. Rapid progress is also being made in the 
matter of arrangements for laying submarine cables to Japan from 
Guam, and from China to Manila. Before arranging for the con- 
struction of these additional Far Eastern cables the company sur- 
veyed the territory very thoroughly. It is expected that the con- 
clusion of the war between Japan and Russia will result in com- 
mercial and industrial activity on a larger scale than ever before. 
The two Eastern cables are expected to be put in operation during 
the current year. 


MANCHESTER STREET RAILWAY EXPRESS.—The Man- 
chester street railway committee has adopted a scale of charges for 
parcels, inclusive of the charge for delivery, for two areas, the 
“inside” and the “outside.” The “inside” area will include the whole 
of the city of Manchester, the Borough of Salford, and the town- 
ship of Stretford as far as Warwick road. The “outside” area will 
include the suburbs which are around the district thus outlined and 
within the tramway’s circuit. Parcels will be delivered to all parts 
covered by the scheme at intervals of not more than a quarter of 
an hour. The charges for the inner area are 4, 6, 8 and 12 cents for 
packages up to 14, 28, 56 and 112 pounds, respectively; for the outer 
area the corresponding prices are 6, 8, 12 and 16 cents, respectively. 
Manchester, with Salford and Stretford, all included in the “inside” 
area, has a population of about 800,000 persons. The “outside” area 
includes a number of suburban towns and villages. 
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The Meter Department of the New York 
Edison Company. 


F the total equipment necessary to deliver for his use electric 
O power for lighting, no part appeals to the average consumer as 

having more importance than that relating to the metering of 
the electricity. It seems to be an innate characteristic of mankind to 
view with suspicion that which cannot be readily understood through 
the senses of feeling and seeing, and this characteristic has been most 
prominent in the mental reception accorded the electricity meters. 
Moreover, the fact that upon the indications of the mysterious meter 
are based the payments which the consumer must make to the 
lighting company, has caused him ever and always to look upon the 
meter as a particular friend of the company and an enemy to be 
despised by himself. 

It is evident that the prime requisite for a satisfactory meter is 
initial and continued accuracy. It is equally true, though perhaps 
not so readily accepted as being evident, that when a fault develops 
in a meter the inaccuracy in its readings is most frequently such as 
to favor, not the seller but the buyer, of electricity, since the tendency 
is for the meter to run more slowly with increase of age. It is, 
therefore, to the interest directly of the lighting company itself, as 
well as indirectly to the satisfaction of its customers, to be assured 
that its meters maintain the proper degree of accuracy. One of the 
most accurate and elaborate commercial meter testing and repair in- 
stallations in existence is to be found in connection with the system of 
the New York Edison Company, as will be appreciated from the de- 
scription given below. 

The meter department of the New York Edison Company occupies 
rooms on the top floor of the old Thirty-ninth Street Station, at 
115-117 West Thirty-ninth Street, Borough of Manhattan. This 
floor, comprising a space of 50 by 100 ft., is devoted exclusively to 
the testing and repairing of meters, and to the office of the depart- 
ment. About a year ago it was entirely remodeled to meet the de- 
mands of light necessary for work of this character. In order to 
facilitate.the testing of meters in customers’ premises, branch 
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is very elaborate in its connections and provides accommodation for 
eight men to test simultaneously. The entire control is at a switch- 
board, one man being employed constantly to read the watts from 
standard indicating instruments. The board is exceedingly flexible 
in use and provides for series, separate or parallel testing. <A 
system of rack suspension, by medns of air cushions, is employed 
to overcome the effect of any possible vibration in the station. A 





FIG. 2.—DIRECT-CURRENT TESTING BOARD, 


direct-current main, three-wire, 120 or 240 volts, of copper capacity 
to I,500 amp., is connected to the main bus-bar of the station, and 
supplies current to the test board for all sizes and types of direct- 
current supply meters now in use. A large lamp bank, comprising 
1,100 lamps, suitably divided into circuits of different groups of 
lamps, gives any required current flow for the series field of meters 
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Fig. 1.—PLAN oF Meter DEPARTMENT 


offices of the department are established at the Gold Street Station 
and the One Hundred and Seventh Street Station. The division of 
the department into these three districts obviates delay in transit to 
remote points of supply. The entire meter work of the Bronx, 
which is served wholly by alternating-current distribution, is operated 
from the station at One Hundred and Fortieth Street and Rider 
Avenue. All of the inside work of the department is handled at 
Thirty-ninth Street and the Bronx. 

The arrangement of the testing rooms and equipment at Thirty- 
ninth Street is shown in detail in Fig. 1. In the rear of the test 
room is located a special test board designed to calibrate all types 
and sizes of direct-current supply meters (see Fig. 2). This board 





AT THIRTY-NINTH STREET STATION. 


under test at the main testboard. This lamp bank is located on the 
west side of the floor in a small room by the old stack, a hole in 
which furnishes complete draught and ventilation. Next to the 
lamp bank a small room was set aside for a storage battery of 140 
cells, 70 to a side, giving, normally, 714 amp. at the eight-hour dis- 
charge rate. This battery, with suitable end-cell leads, is connected 
with the main testing board and other testing racks, and gives any 
required e.m.f. up to 250 volts. By means of this battery a constant 
pressure is obtained for the excitation of the potential circuits of 
direct-current meters. The connections of the battery, as noted 
before, are arranged on the Edison three-wire plan, and it is cus- 


tomary, when testing 120-volt meters exclusively, to use one side of 
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the battery for potential excitation, the other side remaining avail- 
able for any current demand up to the maximum discharge rate. 
Suitable apparatus, including rheostats and edgewise indicating in- 
struments, are installed on the testboard for regulating the charge 
and discharge of the battery. In addition to the board mentioned 
above, there is a smaller and less complicated rack for the calibra- 
tion of rotating standards, which was especially designed by the de- 
partment to permit the work to be done expeditiously e«ch day on 








FIG. 3.—-STANDARD METER-TESTING BOARD. 


the return of the instrument from work in customers’ premises. A 
view of this board, showing the standard meters supported on air 
cushions, is given in Fig. 3. This board is also connected with the 
battery for potential excitation, and has a separate lamp bank con- 
trolled from the switchboard of this rack. Similar racks, for check- 
ing standard rotating meters, are installed at the Gold Street and One 
Hundred and Seventh Street offices. 

A clock, designed for the New York Edison Company, in accord- 
ance with specifications furnished by the meter department, having 
an electric attachment in its works, is a recent acquisition to the 
department’s equipment. The clock is connected to a relay and 
sounder, thus providing beats of standard seconds. A check of 





FIG, 4 CORNER OF REPAIR SHOP, SHOWING STOCK CABINETS FOR METER 


each stop watch used in testing supply meters is required at least 
once per day. 

The repair shop, a view of a corner of which is given in Fig. 4, 
is a subdivision of the department. A large number of spare parts 

armatures, shunts, resistances, fields, frames, etc.—is always car- 
ried in stock, so that it is possible to make rapid repairs without 
the necessity of returning a defective meter to the manufacturer. 
Additionally, the equipment also includes apparatus for testing the 
various parts of meters, such as armatures, magnets and jewels, to- 
gether with several machines for winding armatures. The armatures 
when repaired, or rewound, are put through a regular factory inspec- 
tion, and each one is carefully measured for resistance and insula- 
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tion. Magnets receive also the same attentive oversight, and are 
checked by means of a special testing machine, duplicates of which 
may be found in the factory of the meter manufacturer. In the 
magnet testing machine, two copper discs are mounted upon a com- 
mon shaft. Spanning the edge of one of the discs is a magnet of 
standard value mounted to swing upon knife-edges, a constant 
counter weight serving for determining the proper speed at which 
the magnet. swings free due to the eddy-current effect. A sliding 
counter weight on a graduated arm denotes the relative strength of 
the magnet spanning the other disc. 

Investigations of the qualities of jewels have been made con- 
tinuously for the past four years. Life tests of different grades of 
sapphire, ball bearings, and flat and cupped diamonds, have been 
conducted for the purpose of discovering the best possible bearing 
for the electricity supply meters. Fig. 5 shows a group of 48 meters, 
the jewels of which are under service test. It may be of interest 
to make note at this time of the fact that the company has in actual 
service some 15,000 diamonds, this stone having been found most 
effective in preserving the accuracy of the meter. Every meter in 
excess of I5 amp. capacity has been equipped with the diamond 
jewel, and it is expected that a large supply will shortly be available 
to permit the more extensive use of this improved bearing. 

In addition to the direct-current service, provision has also been 
made for alternating current, which is supplied at 60 and 25 cycles. 
The regular service supply of alternating current in the Boroughs 
of the Bronx and Manhattan is at 60 periods, and transmission is 
made at 25 periods. By means of these two frequencies it is possible 
to test all sizes and types of alternating-current meters, including 
the balanced three-phase and polyphase induction meters, previous 
to their installation on the high-tension feeders at the various gen- 





FIG. 5.—ALTERNATING-CURRENT TESTING BOARD. 


erating stations and sub-stations. The alternating-current testing 
board is illustrated in Fig. 5. 

The fourth floor of the Thirty-ninth Street Station is devoted ex- 
clusively to the storage of meters. A particular form of rack was 
constructed to meet the requirements of meter storage (see Fig. 6), 
and a complete stock of some 5,000 meters, of various capacities 
and types, is here kept ready for installation in customers’ premises. 
On receipt of the meter from the manufacturer a record is made of 
the manufacturer’s serial number, the type and capacity of the meter, 
and it is then assigned an Edison serial number. All the meters of 
the New York Edison Company are numbered serially from No. | 
up. The highest serial number on March 1, 1905, was 54,890. These 
are all Thomson recording wattmeters. The alternating-current 
meters are similarly numbered serially, but the two classes of meters, 
direct and alternating, are kept entirely distinct. After the serial 
number has been stenciled on the cover, the meter is taken to the 
test room and put through a regular test on the board in order to 
check against the possibility of error in calibration by the manu- 
facturer. After this test has been completed and proper entry made 
in the record of the meter department, the meter is again returned 
to the store room to await installation in consumers’ premises. 

The contract and inspection department, being conversant with 
the demand of the customer, assigns the meter size and its location, 
and advises the distribution department when the installation has 
been approved by the Board of Fire Underwriters. The meters are 
installed by the distribution department, a meter of proper capacity 
being obtained from the meter store room, and the latter notifies the 
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auditing department of the withdrawal of the meter from stock. 
When the meter has been installed the contract and inspection de- 
partment is notified by the distribution department. The former 
then advises the auditing department that the meter has been officially 
connected, and a new entry is then made for billing purposes in the 
records of the latter department. Prompt advice of this installation 
and connection is made to the meter department, which is thereby 
enabled to make a regular inspection of the meter within one week 
after it has been set. Owing to the well-known fact that the com- 
mutator of direct-current meters becomes coated with a thin film of 
oxide after from four to six weeks’ service, causing somewhat of a 
falling off of the accuracy of the instrument, the meters showing a 
tendency to run slowly, a so-called “first test” is made, at the 
expiration of the time noted above. Thus it will be seen. that 
the customer is triply safeguarded against any possibility of error 
in the instrument when installed. Subsequent to this first test, 
each meter is tested at least annually, though to insure a high 
state of accuracy meters of the larger capacities are tested every 
three to six months, depending upon their use. Tests are also 
made, at the expense of the company, upon complaint of customer 
that his bills appear excessive. The policy of the New York Edison 
Company has been very broad in this matter. If the customer is not 
satisfied with the test made by the company’s representatives he is 
privileged to have his own expert present to witness the test and 
calibration. The results of the tests are reported on form test cards, 
which are checked by the foreman of the district, and proper entry 
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FIG. 6.—CORNER OF THE METER STORAGE ROOM. 

is then made in the records of the meter department, so that the 
tests of the meters are available at all times, and may be referred 
to in the files of the company. 

It may be a matter of interest to make mention of the work per- 
formed by the department in customers’ premises during 1904. There 
were made 56,515 tests of direct-current meters in the Borough of 
Manhattan on all types, ranging from the small three-ampere size 
for apartment lighting, to the big 3,000-amp. motor meter installed 
in a large manufacturing house in the lower portion of the city; 
34,909 of these were regular “periodic” tests, and the remainder con- 
stituted -the “first” and “special” tests. About sixty men were em 
ployed in this particular line of work. In addition to these tests, 
26,837 “inspections” were made during the past year. The total 
number of tests of the regular supply meters in service was con- 
siderably in excess of 82,000. On the first of January, 1904, 39,206 
meters were installed in the Borough of Manhattan for direct-cur- 
rent service. A year later there were 45,808 meters in service in 
Manhattan. Thus it will be seen that the average meter installed 
was inspected at least twice during the year. 

Two methods of testing are employed: the first by means of am- 
meter and voltmeter, the second by means of a rotating standard. 
The ammeter used for the testing of all meters except those of large 
capacity, consists of a standard Weston millivoltmeter and shunt, 
originally designed for the New York Edison Company for this 


special work. This instrument is iron-clad, thus affording protection 





ELECTRICAL WORLD 


AND ENGINEER. 629 
from stray fields, and has scales of 1.5, 15, 150 amp. The combina- 
tion of these three scales permits exact current measurement over a 
wide range. The voltmeter is of the same manufacture, also iron- 
clad, with two scales, 0 to 150, 0 to 300 volts. For the testing of 
the larger sizes of supply meters, similar instruments of larger capac- 
ities are employed. 

The accuracy and flexibility of a rotating standard of the multiple- 
field coil type have previously been noted in these columns.* Its ad- 
vantages were recognized by the department in the earliest stages 
of its development, and it is used in the major portion of the outside 
tests. These rotating standards are carefully checked each day 
before the tester commences work, and as each meter is provided 
with an improved cupped diamond jewel, the accuracy of these in- 
struments remains constant for a long period of time. 

The maintenance of the primary standard of current and voltage 
is under the direction of the test department, whose laboratory is 
located on the top floor of the annex to the Twenty-sixth Street 
Station, at 45 West Twenty-sixth Street. The laboratory equipment 
includes standard voltmeters and potentiometers, which in connec- 
tion with a 150-cell storage battery, permit precise measurement of 
potentials to 300 volts. Similarly standard ammeters, a number of 
carbon rheostats and a ten-cell storage battery, supplying 1,250 amp. 
at the hour discharge rate, allow equally accurate measurement of 
current. 

Frequent comparisons with independent laboratories maintained 
in the vicinity of New York enable the company to avoid the slight- 
est deviations from the standards certified by the Bureau of Stand- 
ards of the United States, at Washington. In addition to checking 
the instruments, including voltmeters, ammeters, rotating standards, 
watches, etc., against absolute standards, the meter department also 
checks the work of the individual meter tester by making check tests 
of supply meters at periodic intervals. 

It is aptly said that “The strength of a chain is equal to that of 
its weakest link,” and following in practice what is taught in pre- 
cept, the New York Edison Company has consistently guarded each 
link in this vast chain of work. 
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The Physical Comfort of the Operating Force 
and Its Relation to the Cost of Production. 


By Pau. LUPKE. 

O matter how elaborate and refined the equipment of an elec- 
N tricity generating station inay be, the most elaborate and 
refined part of it is, and always must be, the operating per- 
sonnel. The mere incident that—as yet—this does not enter into the 
calculation of depreciation charges should not interfere with the 
self-evident fact that it pays to take every precaution to have the 
most vital part of the plant—the attendant—in the best possible work- 

ing condition at all times. 

I do not intend to even touch upon the altruistic side of the ques- 
tion nor do I wish to weaken my argument by exaggeration, but I 
mean to assert that from a purely cold-blooded commercial stand- 
point it will pay to invest more money in the construction of plants 
than has been done in the past, and is still being done at present, for 
the distinct purpose of increasing the physical comfort of the 
attendant. 

The efficiency of an equipment as a whole depends far more upon 
the correct mental attitude of the attendant than is commonly real- 
ized by designers. This correct mental attitude cannot exist unless 
the conditions under which each man has to perform his duties are 
such as to secure the greatest amount of physical comfort compatible 
with the particular work in hand. 

It is unfortunate that a matter of this character cannot be ex- 
pressed in a concrete mathematical formula, for if it were possible 
to do so there would be little difficulty in convincing boards of direc- 
tors or executive committees of the propriety of providing the extra 
funds necessary to obtain the desired object. 

Following the station equipment from the coal pile to the switch- 
board, we strike the most important part in the boiler room. It is 
true that in stations of any considerable size coal and ash-handling 
a matter of course because the saving in 
The moment, however, 


apparatus is installed as 
the cost of handling is at once apparent. 
a station is under consideration where the interest on first cost, de- 


*Electrical World and Engineer, March 21, 1903. 
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preciation and maintenance of the mechanical appliances bring the 
saving effected somewhere near the zero mark, as such matters are 
usually figured, the powers that be begin to balk and the fire room 
generally reverts to its established level of nastiness and extreme 
discomfort. 

As the fuel used represents in almost every case somewhere near 
one-half of the total cost of production of the output at the switch- 
board, it must be acknowledged that the man who handles it is of con- 
siderable importance and that he should be treated as such. Further- 
more, it must be borne in mind that there is no other individual 
employee of the company who has greater opportunity to misuse 
the trust imposed upon him and who can so readily cover up his 
tracks as the fireman. All the more surprising it must be, then, to 
find him so often working in a wretched hole, deprived of proper 
light, exposed to cold drafts, trampling on a heap of coal wheeled 
in for the night’s run, smothered with dust from red-hot ashes pulled 
out on the floor, practically imprisoned for the better part of his 
working hours—in fact, surrounded everywhere with every con- 
ceivable discomfort. And still we expect satisfactory results. 

Can conditions such as these do anything but be productive of a 
chronic “don’t care a ——” disposition, a disposition that will induce 
the fireman to shovel in the coal to get it away from under his feet, 
to make himself elbow room for handling his tools, to heave in 
lumps in size limited only by his own lifting capacity or the area 
of the firedoor opening? 

In an uncomfortable fire room only men will stay for any length 
of time who would not be tolerated in a comfortable one. It is 
easy to imagine what kind they are. Create conditions under which 
it is impossible to wear more than half an undershirt and little more 
of a pair of overalls and you will always have firemen who cannot 
afford to wear much else. Said a superintendent after a serious 
accident in the fire room, due to the presence of an explosive mixture 
of carelessness and stupidity: “Now what can you do with that 
kind of cattle?” Cattle, indeed! If your fire room is a cattle pen, 
cattle is all you will ever get to stay in it. 

For a clerk in the office who can merely juggle the figures unal- 
terably produced by the operating force, every reasonable comfort 
is liberally provided; he is not asked to sweep the floor nor to clean 
the spittoons. But the man in the fire room to whom we intrust ma- 
terial representing large sums of money, charging him with its 
proper use, we compel to work in dire discomfort and for no other 
good reason than that it seems to be a settled old tradition that a 
fire room must be the dirtiest and most dismal part of a station. We 
ask the fireman to do all kinds of work more or less foreign to the 
main issue—work that is done (reverting to our office comparison) 
by the janitor and the scrubwoman for the clerk. In very many 
cases it is expensive to have this kind of work done by the fireman; 
unfortunately, however, the auditor's accounts do not show it that 
way. These accounts must be scrutinized carefully by men inti- 
mately familiar with the underlying conditions to demonstrate this 
fact. 


It is possible with due forethought and the expenditure of some 
extra money to design a fire room that will be a habitable place for 
decent and intelligent men; it is possible to have good light, proper 
ventilation, sufficient room in front of the boilers to work the fires 
without being roasted, to bring in coal crushed to proper size with- 
out subjecting the men to injurious cold drafts and to make it un- 
necessary to pull out hot ashes on the boiler room floor. In such a 
fire room you can get men to stay who are likely to remember over 
night the lessons about handling fuel you have been laboriously 
trying to instill into their minds during the day. 

What are the returns from the necessary extra investment? It 
depends much on local conditions; it may not be more than .2 
pounds of coal per kw-hour—it may reach up to a whole pound. 

In the engine room freedom from physical discomforts for the 
attendants might be considered in the nature of insurance against 
accidents and undue wear. Good light, ample and easily controllable 
ventilation, liberal space around all apparatus are the main essen- 
tials, and by all means let the designer do his best to locate on one 
level all parts of machinery that need the frequent attention of one 
man. Let him figure out how many foot-pounds it takes to climb 
a 12-ft. stairway every ten minutes on a shift. It pays to spend 
money, to save the energy and patience of attendants for useful 
tasks. Stair climbing is not one of these. Stairs there must be, 
especially in modern plants with upright engines and turbines set 
on end and a general tendency to omit floors, or at least to make 
them removable. But with all that it is possible to arrange matters 
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so that stairs can be climbed in cases of emergency, but will not 
have to be climbed constantly in regular routine attendance. 

A crane is installed to save time and to eliminate a vast amount 
of hard work. Do not limit its use by shutting off its friendly hook 
from half the heavy parts to be handled by the interposition of a 
hard and fast concrete floor. Do not omit the crane altogether if 
“its money’s worth” does not seem immediately obvious. 

Try to avoid a plan that includes dark and almost inaccessible 
corners, and do not stow condensers, pumps, pipes and cables away 
in them out of sight and out of reach. If you are inquisitive, how 
often even now will you encounter neat iron steps equipped with 
highly polished brass railings leading down into a dark, slimy con- 
denser pit? 

Put up smoothly painted iron railings and have a window below. 
Do not install valves, pipe flanges, etc., in places where it prac- 
tically requires a fire and water-proof contortionist to effect necessary 
repairs. Did you ever see a mere flesh-and-blood man throw down 
a wrench or a hammer in utter despair and hear him cry out in 
unprintable language, “Now, if I had the man here who put that 
valve there, wouldn’t I do things to him?” If you are the man he 
refers to, don’t swear back, but take it to heart and try to do better 
next time. 

Exposed polished nuts on hot parts of a steam engine where the 
heat will constantly tarnish them are an unmitigated nuisance, rough 
surfaces that cannot be wiped off without catching fuzz and lint, 
avoidable angles and inaccessibly sharp corners—all are things that 
not only unnecessarily try the tempers of everybody about the 
plant from the wiper to the superintendent, but represent a very 
tangible increase in the operating expense. 

Polished ‘brass railings that are not to be touched and require a lot 
of paste and elbow grease are like milady’s golden chair you must not 
sit on, or her knick-knacks and gimcracks created only for the 
purpose of being dusted every day. 

Each individual performance of an unnecessary task added to the 
routine duties of the attendant may seem minute and trifling, but the 
astounding coefficient with which it has to be multiplied when you 
consider the fact that every task has to be done many times every 
day and every night without the slightest interruption at any time 
or for any reason whatever for many years, makes the sum total 
of extra work of such magnitude as to justify the serious considera- 
tion of the designer. 

Of two plants having identical apparatus and which will show the 
same cost per kw-hour produced, on a test run, let one be carefully 
designed on the lines suggested, while to the other let no special con- 
sideration be given. Can there be any question as to which one of 
the two will show the greater sustained economy? 

Let the designer examine his plans carefully in this light, and I 
have no doubt he will be convinced that a few dollars added to cost 
per kilowatt of equipment for the purpose of securing reasonable 
physical comfort of the attendant are a perfectly legitimate ex- 
penditure. 


moe 


British Wireless Telegraph Licenses. 








The Postmaster-General, in accordance with a wireless telegraph 
act passed last year, the terms of which were noted in these columns, 
has issued three forms of licenses for wireless telegraph operation, 
namely, for commercial, experimental and private business operation, 
respectively. The preamble of the commercial license gives the 
licensee authority to install, work and use a system of wireless teleg- 
raphy; the experimental license authorizes the use of a system of 
wireless telegraphy with the sole object of conducting experiments, 
and the private business license authorizes the erection of stations 
for messages to be transmitted only between those stations. The 
commercial license provides that a system shall so work as not to 
interfere with the working of any other wireless system, nor that 
will interfere with naval signaling. The right is reserved of the 
government taking control of apparatus or over the transmission of 
messages in case an emergency shall arise making this expedient 
for the public service. The license does not affect the Postmaster- 
General’s right to establish, extend, maintain and work a wireless 
telegraph system. In the case of experimental stations, when through 
the medium of the instruments it is perceived that naval signaling is 
proceeding, the licensed apparatus shall not be operated until the 
signaling has ceased. In the case of private business stations, no 
money or other return shall be received by the persons working the 
stations for any messages transmitted. 
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Electric Power for Retrigeration. 


By J. C. CHAMBERLAIN. 


ENTRAL station managers have often remarked that one of 
C the largest unexploited fields for the extension of electric 
service into commercial and domestic uses was probably that 
of mechanical refrigeration or cold storage, and that such a power 
requirement in small units would be a most desirable addition to the 
load on lighting mains. Since electric power can now be obtained 
almost everywhere, nearly every city and large town in the United 
States having a central station, the managers are anxious to find 
new uses for their current; and favorable terms are offered to all 
users of motor-driven machinery, especially when operated for long 
hours during the day time. 

It is a well-established fact that electric motors furnish the best 
form of power for driving machinery because of the flexibility and 
ease of their installation, and because these motors are so easily 
controlled, especially when used in small sizes. The comparatively 
low cost of motors, the certainty and the cheapness of their opera- 
tion, make them, therefore, a most satisfactory form of power to 
drive the compressors of refrigerating machines (Figs. 1, 4 and 5). 

A refrigerating power load is essentially a summer load and 
always a long load in all the hot months, the hours of daily oper- 
ation following the weather conditions from the summer to the 
winter months. It is a day load at any time of year, and is con- 
tinuous during the hours when the cooled supplies in the refriger- 
ating boxes are being removed and replaced by new supplies to be 
cooled. When used in meat markets, hotels, restaurants and by 
‘food supply dealers, this power load comes on at a time in the 
early morning when other demands for electric power are very small. 
The refrigerating load becomes less at the time when the electric 
lighting increases, for then the refrigerators are usually closed 
for the day. This refrigerating load may always be eliminated ron 
the “peak load” of a station, preferably by an automatic clock mech- 
anism adjusted to cut off the current supply during the hours or 
period of the “peak load,” and this mechanism may be under the 
control of the electric light inspector, as is the electric meter. While 
the motor-driven machine is thus stopped for an hour or two, the 
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motor pump is now so generally used to keep a tank full by auto- 
matically replacing from time to time the water used. 

Any mechanical refrigerating plant, not automatically regulated 
in its operation and in the performance of its functions, requires the 





FIG. 2.— AUTOMATIC EXPANSION VALVE. 


services of an engineer to stop and siert the machinery, and to 
adjust the hand valves regulating the feed of ammonia to the ex- 
pansion coils, and of cooling water to the compressor and con- 
denser. For many years much attention has been given to the in- 
vention and design of methods and devices to make refrigerating 
plants automatic in their operation and in the regulation of the 
feed of the ammonia and of the water, and it has resulted in the 
recent development of an automatic system of refrigeration which 
has been demonstrated in practical operation for some months. In 
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Fic. 1.—3-HP AUTOMATIC REFRIGERATING PLANT EQUIVALENT TO 2800 PouNpbs or Ice REFRIGERATION IN 24 Hours. 


rise in temperature in any thoroughly cooled refrigerating com- 
partment will be but a few degrees. 

The only valid reason which has heretofore prevented central sta- 
tions from taking up and pushing artificial refrigeration by the use 
of electric power has been the lack of the automatic devices neces- 
sary to regulate the process of refrigeration, so that it shall be 
carried on only when needed—in the same way that an electric 





this automatic system, using the generally accepted method of am- 
monia compression, a special and perfected thermostat within the 
refrigerator absolutely controls the electric motor, belted to the com- 
pressor, so that any desired low temperature may be uniformly main- 
tained in the refrigerating compartment. All the other automatie 
devices are in turn dependent upon and regulated by the operation 
of the compressor itself. 
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First, the electric motor is stopped and started automatically by 
the thermostat according to the temperature required in the refrig- 
erating box. 

Second, the feed of ammonia is automatically controlled by a 
valve which is regulated by the pressure in the expansion or cool- 
ing coils. 

Third, the feed of cooling water circulating around the condenser 
pipes and the compressor cylinders is automatically regulated by a 
valve which is operated by the heat or pressure in the condenser. 

Fourth, the electric motor is also automatically stopped by a high- 
pressure cut-off when the condenser pressure reaches an excessive 
limit, and motor again started when this pressure falls to the normal. 

During a recent test of nearly 600 hours this perfected thermo- 
stat moved so exactly as to automatically stop a motor-driven refrig- 
erating machine more than 1,500 times at the predetermined tem- 
perature of 36° F. in a large refrigerating box (see Fig. 1), and 
again started the machine automatically when the temperature had 
risen to 38°, thus absolutely maintaining the inside temperature 
within a limit of 2°. 

The thermostat is a mechanical device adjusted to operate at two 
temperatures, or at the higher and lower limits desired. After the 
plant has been started it will operate until the lower or cold limit 
has been reached in the refrigerating box; electric contact is then 
made in the thermostat opening the switch so as to stop the motor. 


FIG. 3.-—-AUTOMATIC WATER REGULATOR, 


The process of refrigeration having ceased, the temperature rises 
gradually to the higher limit when the other electric contact is made, 
thereby starting the motor again. 

The perfect operation of the process of refrigeration depends 
upon the feed of liquid ammonia. This is regulated by an auto- 
matic expansion valve which feeds only a sufficient amount of 
liquid to permit of its being vaporized the whole length of its 
cooling coils and no further. The valve is illustrated in Fig. 2 and 
has an accurately constructed mechanism within its chamber which 
will allow a feed of ammonia only when the vapor pressure is 
less than an adjustable and opposed pressure, this proportional 
feed being adjusted to meet the requirements of refrigeration in 
each specific plant. In practice, the manifest evidence of such a 
perfect feed of ammonia to the expansion or cooling coils is shown 
by frost appearing on the coils within the refrigerating compartment 
and not outside. 

In any refrigerating system the heat of liquefaction and com- 
pression must be absorbed by cooling water flowing around the con- 
denser pipes and compressor cylinders. This flow is determined 
and limited to the necessary amount, by an automatic water regu- 
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lator (Fig. 3) in which a valve is operated by allowing the pressure 
in the condenser pipes to act against a diaphragm opposed by a 
spring which in turn has been adjusted to prevent a flow of water 
when the condenser pressure falls below the normal, that is when 
the plant has been stopped. 

A fourth and important device is the automatic high-pressure cut- 
off which serves the same purpose as a boiler safety valve. This 
mechanism is so arranged that if the pressure in the compressor 
should for any cause rise above its normal, then the thermostat 
circuit is interrupted so as to open the motor switch and shut off 
the power. When the pressure falls to the normal, the mechanism 
restores the control of the plant to the thermostat, to be again reg- 
ulated by the temperature conditions in the refrigerator. This pres- 
sure cut-off is, therefore, a safety device to prevent an accident if a 
dangerous pressure should arise because of a failure in the supply 
of cooling water, or from any other cause whatsoever. One special 
feature lies in restoring the control to the thermostat when the 
pressure has fallen to its normal, thus obviating a permanent shut- 
down of the plant if the failure of water supply should be only tem- 
porary, as might be the case if the demand upon the water mains 
by fire engines should exhaust the water supply temporarily in that 
neighborhood. ; 

Wherever electric current can be furnished for power purposes 
at a rate less than 5 cents per kw-hour, this automatic refrigeration 
effects a large saving over the cost of ice, even if the manifest ad- 
vantages of cleanliness and convenience of operation be not con- 


FIG. 4.—5-HP AUTOMATIC PLANT. 


sidered; and, as an example, the following figures may be inter- 
esting in showing the cost of refrigeration by electric power as 
compared to the cost of ice. Take the case of a 5-hp plant (Fig. 4), 
which in 24 hours will produce refrigeration equivalent to the melting 
of 5,200 pounds of ice in the same time. 

Ice in a well-insulated refrigerating space of 10,000 cu. ft. can 
maintain a minimum temperature of 45° to 48° in hot weather, 
and will cool about 8,000 pounds of food supplies during the 24 
hours. This service requiring 5,200 pounds of ice per day or 78 
tons per month at $3 a ton, will cost for each hot month about $234. 

Equivalent automatic mechanical refrigeration in the same space 
and under like conditions will produce the same temperature of 
45° to 48°, or will produce the usually desired cold storage tem- 
perature of 36° in a smaller space of about 7,500 cu. ft. This work 
will require about 3.7 kilowatts, or 2,668 kw-hours per month 
(if operated continuously), and at 4 cents per kw-hour will cost 
(including the necessary cooling water, $11) for each hot month 
about $118. 

In other words, if the electric current at 4 cents per kw-hour, with 
cooling water, used during a hot July or August, amounted to $118 
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for the month, the annual cost of power will probably not exceed 
six times this amount, or $708. In the case of ice, using 5,200 pounds 
per day at a cost of $234 in a hot month, the annual consumption 
would be about $1,404. This would show a saving of nearly $700 
per year, and in less than three years the saving would be sufficient 
to pay for an entire 5-hp plant, for such a plant installed in oper- 
ation under favorable conditions will probably not cost more than 
$1,700 to $,1800. 

In this comparison the refrigerating temperature of 36° has been 
mentioned because most food supplies are best preserved in cold 
storage at about this temperature, but if a lower or colder temper- 
ature be required either the cubic foot space to be cooled or the 
refrigeration duty must be reduced, or a larger plant will be neces- 
sary. So also has an outside temperature of 90° been assumed in 
calculating the refrigerating work necessary for the cubic foot spaces 
mentioned, but less severe weather conditions will allow either an 
increase of cold storage duty or decrease in running hours of ma- 
chine per day. 

While mechanical refrigeration and melting ice produce similar 
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results, the advantages derived from the former are so pronounced 
that its adoption for commercial purposes has continually increased 
until it is now indispensable to a great variety of industries. The 
automatic system will largely increase the field of its application, 
but perhaps the most wide-reaching in its effects is the preservation 
of perishable articles and food supplies in cold storage, making pos- 
sible the distribution of food products in every section of the country 
and during any season of the year, often enabling many industries 
to be continually operated which would otherwise be stopped during 
the summer months. 

Electric power for driving refrigerating machines can, therefore, 
be used to great advantages, for the purpose of cold storage, in meat 
markets, butter shops, dairies, drug stores, restaurants and hotels, 
and also for many manufacturing processes where artificial cooling 
is required. 
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Tyneside Power Distribution. 


The Newcastle-Upon-Tyne Electric Supply Company has, during 
1904, almost doubled its output, the total reaching 17,000,000 kw-hours, 
of which 14,000,000 were supplied for power and traction purposes. 
This great increase has followed the action of the company in depart- 
ing from the original lines of its business, which were city supply, 
and establishing a power supply business for industries along the 
Tyne. In the year 1900, before this departure, the number of units 
sold was a little over 1,000,000, and the total cost was 5.2 cents per 
kw-hour. Last year the total cost per unit was 1.35 cents. The 
power factor has also increased from 10.75 in 1900 to 17.41 in 1904. 
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The Metric System in Textiles. 


In attacks on the metric system, one of the charges has been 
that metric units are so unfitted for certain uses in connection with 
textiles, measurements and calculations; that even in France where, 
it is asserted, the metric system has been enforced by harsh process 
of law, it was found impossible to apply the system in this branch 
of industry and the old units there survive in full vigor. That a 
system, which is ideal for the exacting needs of science and engi- 
neering, should fail when it comes to be applied to the simple art 
of spinning and weaving, has doubtless to many been perplexing. 
We are therefore glad to reprint below a presentation of the case 
by an expert in textiles, from which it will be seen that a mole- 
hill has been magnified to a mountain. The matter is reprinted from 
a Bulletin of the American Chamber of Commerce, of Paris, and 
was contributed by Mr. Mathew Blair, a yarn merchant of Glasgow: 

Some of the opponents of the metric system have stated that, 
under it, all calculations in the textile trade would be longer and 
more difficult than by the present system. Further, they say that so 
much plant would have to be changed, that “the benefit, if any, 
would not be worth the expense. 

No convincing proof of these statements has been brought for- 
ward, and there are many things that point the other way. 

In speaking of the “Metric System,” care must be taken not’ to 
confuse two quite different subjects: 

Firstly, the meter as a unit of measurement, and, secondly, the 
use of this unit in a decimal manner. 

No advocate of the meter and the gramme maintains that there 
is any inherent virtue in these units that does not exist in the yard 
and pound. They are at best arbitrary factors; and even if it could 
be shown that the meter was an exact astronomical measurement, 
that would not add to its merit. The great value lies in the decimal 
use of these, or of any units. 

It goes without saying that calculations made on the decimal 
system of weights and measures, are more simple and more rapidly 
done, than when we employ the complicated systems now in use. 
If uniformity is desired, the meter has some advantages. For inter- 
national purposes, it is much more widely understood and it has 
the great advantage of being decimal, which cannot be said of any 
of our present weights and measures. 

The inconvenience of the change, no doubt, will have to be faced. 
Anyone accustomed to weaving calculations will admit that they 
could be as well done by meters as by yards, and that by a decimal 
system they could be done more rapidly. 

Even the plant requiring to be changed in textiles, would be so 
smail as practically to be of little moment. Scales, weights and 
yard measures are not costly. It is in the reed space and the 
shotting, that the change would have to be made, and it is quite as 
easy to reckon so many threads in a meter or centimeter, as in a 
yard or inch. 

The scale of reeds and heddles to be altered would present little 
difficulty. -The plant in use at present by makers of heddles and 
reeds is adapted to produce at least a dozen different scales, to 
suit divers localities and classes of goods, and could as easily make 
to the meter and centimeter. Indeed, it may be said, that next after 
merchants, with whom the alteration would be little more than a 
matter of bookkeeping, the textile industry could adopt the metric 
system with the utmost ease. 

One very important matter to the textile trade would be a unifi- 
cation of yarn counts. This can only be hoped for through the 
metric system. Not one of our present systems is adapted to ex- 
press every thickness of thread or character of twist while the 
“Metric Count” is the most perfect yet proposed, and the only one 
that has any claims to universal use. 

That certain industries in countries where the metric system has 
been adopted, still continue to use the old local counts, is perfectly 
true. All these ancient systems of counts have certain technical 
advantages of a local kind, confined to particular fabrics, or to pre- 
liminary processes and for convenience are retained. But when 
such yarns are put on the market for sale even in the next town, the 


count may not be understood. If the count were stated in the 
metric system the yarn could be offered on any market. Facilities 
of this kind are a benefit to the whole industry. 

Every calculation required in the textile industry would be 


vastly simplified by a metric system of weights, measures and yarn 
counts. 
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Technical Knowledge in a Court of Patent 
Appeals. 


By Epwarp P. THompson. 

In view of a pending bill in Congress relating to a Court of Pat- 
ent Appeals, and much agitation of the subject, I submit a few 
arguments from the electrical point of view: 

Infringement involves two essential elements, namely, technical 
knowledge and legal knowledge on the part of the judges. There- 
fore, a court should always have both specialists. A court consist- 
ing only of a technical expert could not deside the legal points, and 
a court consisting of only a lawyer or legal judge could not decide 
the technical points. It has been too often assumed, according to 
present conditions, that there is no reason why a judge cannot be 
both a technical and a legal man. This is theoretically possible, but 
practically impossible. We do not find it in other departments. 
On the other hand, the whole civilized world is divided up into 
specialists. A doctor has his calling, and a butcher his, and it 
would not make a business success to have a single man practicing 
both as a butcher and a doctor, even if some surgeons are some- 
times both. The legal and technical training are about as opposite 
in nature as any two professions could be. When a technical man 
needs legal advice and decisions on legal matters he naturally goes 
to a lawyer, and when a lawyer needs technical advice, he goes to a 
technical man. 

After considering the above line of logic, it seems almost in- 
credible that a patent suit should be decided entirely by a legal 
judge. Now, the reason why that legal judge, who is supposed to 
be expert in his profession, cannot also be a prominent expert in 
technical knowledge, is because the human brain is not fully enough 
developed to be expert in both. Life is not long enough, either. 
Imagine the absurdity of a single individual going through a tech- 
nical course, and then through a legal course, and then having 
further knowledge in each acquired by acting as an assistant in a 
law office and practicing as a lawyer, and then also going into the 
employ of a manufacturing company to learn more about technical 
matters, and then going into the different technical fields to become 
familiar with them all, and ending up by being both a competent 
legal and expert judge! And yet, worse than this exists in each 
patent suit, where the judge has only a little school-book knowl- 
edge of science, and is “crammed” with particular knowledge by 
experts on opposite sides, each of which tries to make the judge 
see things in a different way. Suppose the thing were reversed, and 
two lawyers tried to convince a technical man about the theory of 
disputed legal questions; this, however, would not be as bad, as 
any man can understand legal matters better than a legal man can 
understand a problem in wireless telegraphy, for example, as so 
much preliminary knowledge of other departments of electricity 
and science in general is needed. 

Take, for example, a case where infringement of patent claims 
for a new dynamo is concerned. The defendant would try to 
bring in evidence that the invention had been made at a prior date 
by some prior inventor. This evidence might be represented by 
many different patents and publications, and even by mathematics. 
In other words, it would be tried to be shown that there was no 
novelty. Now, suppose an application for a patent were before 
the Patent Office. The same question has to be determined. If 
the invention is novel, and has distinctive advantages, or is admit- 
ted patentable, if novel, the question is decided by a technical man. 
It is difficult, I understand, for one to be appointed an examiner 
at the Patent Office unless he is a technical graduate—at least, he 
must be technical. Now suppose that the examiner had to depend 
upon some other technical man to decide novelty for him. Then 
why not have another, and so on indefinitely. Or suppose the e:s 
aminer had to have two experts, one arguing for the public and the 
other arguing for the applicant, and at the same time suppose the 
examiner himself had no technical knowledge. How much more 
sensible it is for the examiner himself to be a technical man, 
whether others oppose him or not. 

As the judge in a court is only a legal man, a suit at patent law 
is nothing more than a burlesque or comedy in the eyes of a tech- 
nical man. This is the principal reason why Edison became dis- 
gusted with patents, and tried to make only inventions that could 
be kept a secret, but gave it up and went back to patents be- 
cause they are better than no protection. In the case of a dynamo, 
imagine a judge trying to decide in an expert manner about lines 
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of force, magnetic flux, and wondering whether the two were the 
same or not, and whether they meant the same as magnetic field, 
attraction and repulsion. He. would hot only have to understand 
technical terms, but must know about the actions themselves, and 
find out from his own knowledge for the purpose of reasoning, 
whether an alleged anticipating device were operative or not. Many 
a thing would appear operative to a judge. And he ought to be 
able to know whether two dynamos, appearing from a popular view 
to be identical, are so or not. Mathematics might have to be re- 
sorted to. He should not be urged by two experts on opposite 
sides, although this would be an advantage if he himself were also 
an expert, in the same manner that the present judge‘in legal 
cases is an expert lawyer, and is acted upon by opposing lawyers. 
If he were no lawyer himself, what a mess he would make of the 
case. 

A judge might be told that induction can take place from one 
current to a neighboring conductor if there is a variation or mo- 
tion, etc., of the inducing current. He could not even understand 
this sentence, as he would have to go back further and further, for 
he would need to know all about what induction is and how it cor- 
responds to other relative forces, and he would not have a clear 
idea about a current, return wires, etc. He would want to know 
why the inducing current must vary, or alternate, or move or un- 
dulate, etc. These points alone would require him to go to some 
technical college, and he would have to keep on asking questions 
until he got way back to the first principles of electricity, chemistry, 
mathematics, and several other departments. And worst of all, he 
would be acquiring this knowledge in a back handed way, as it 
is usual to begin at the beginning, and not at the end of all knowl- 
edge, nor in the middle. If the “homopolor” dynamo, with coils 
were involved in a case, a judge would not know at the start that 
this problem is similar to that of perpetual motion, and yet it has 
been solved practically by having relatively movable single con- 
ductors and a collector ring and brush for each conductor. It 
had been also considered impossible for one in New York to talk 
directly to a man in Chicago, but the problem was practically 
solved. To explain to him why either problem was considered not 
possible of solution, and yet had been solved in an indirect manner, 
would necessitate his knowing every principle of technical science. 
He would always be in the dark, because the further he went the 
more he would find it all a confusion, as he would be “crammed,” 
as is a youth at a college examination, who does not keep up with 
his class during the term. 





Gas Light and Hygiene. 





An English gas journal has taken umbrage at a statement in a 
recent address by Sir William Crookes, who referred to the injurious 
effect on health by the products of combustion of gas, which could 
be escaped by substituting electric lighting. Our London contem- 
porary, The Electrician, comments upon the ludicrous manner in 
which the gas journal took the eminent scientist to task. The argu- 
ment that the world has grown and thriven at a great rate while 
gas, oil and candles have been much in use, is met with the comment 
that it might not be out of place to remark that many other evils 
such as disease and war have been rampant since the beginning of 
the world, and yet there are few signs of deterioration. The remark- 
able fact that the use of gas has not proven absolutely disastrous 
does not alter the fact that it is detrimental to health. In referring 
to a criticism from another source that the occupants of a gas-lighted 
room are only saved from partial asphyxiation by the entry of air 
through leaks, or by some one occasionally opening a door, the 
repartee is made that where proper ventilation is provided, gas lights 
are a greater assistance in insuring ventilation than electric lights 
through the constant circulation and change of air the gas jets 
produce. Our electrical contemporary remarks that the writer ap- 
parently contends that the atmosphere of an improperly ventilated 
room which becomes hot and stuffy when lighted and heated by a 
device neither consuming oxygen nor giving out injurious products 
of complete and incomplete combustion, is improved by the intro- 
duction of something that robs it of its oxygen and does give off 
these injurious products. Further, that if the room be properly heated 
and ventilated the conditions of ventilation are made still better by 
the addition of heating appliances consuming the oxygen introduced 
by the proper ventilation aforesaid. Gas lighting would be doomed 
if no better arguments than these could be adduced in its favor. 
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The Occurrence of Tantalum Minerals. 


By Davin T. Day, PH.D. 
HE article on the tantalum lamp in a recent number of this 
T journal has called such considerable attention to the question 
of a proper supply of this substance that a general review of 
the occurrence of tantalum minerals in the United States may be 
valuable at this time. 

The following table gives a list of the localities where tantalum 
minerals have been recorded in various scientific publications. Re- 
course has been made, particularly to Dana’s Mineralogy, the Ameri- 
can Journal of Science, and the Transactions of the American In- 
stitute of Mining Engineers. The table also shows the percentage 
of tantalum which can be expected where the minerals are carefully 
selected. 

Quite a different question is the amount of these minerals which 
can be available in any given locality and the percentage of tantalum 
which can be expected when the minerals are mined on a large scale 
and without any very great possibility of carefully cleaning each 
specimen. Taken altogether, it is evident that the following localities 
are most promising: Llano County, Texas; Mitchell County and 
other nearby localities where mica is mined in North Carolina and 
the classic locality in Massachusetts from which columbite was first 
obtained. 

In addition to these localities where tantalum minerals have long 

been known to occur, another source of this element seems fully as 
promising as any of the others. For many years the Pennsylvania 
Salt Company has been importing cryolite into this country from 
“Greenland. This cryolite is never pure, but contains galena and 
other lead minerals, spathic iron ore, fergusonite, sulphurettes of 
iron and copper, pachnolite, thomsenolite, arksudite, geoarksudite 
and hagemanite, and possibly columbite, tantalite, yttrolite, lapiolite 
and samarskite. 

It is very probable that the residues from working up cryolite are 
still in existence in large quantities at the works of the Pennsylvania 
Salt Co., which will be valuable for extracting the tantalum. This 
may very possibly constitute an important source of the metal, 
where the quantity at hand can be easily measured and the percentage 
of tantalum readily determined. 

Even very low grade material already mined, 
afford an attractive source of the desired element. 

In regard to the well-known localities where minerals containing 
tantalum have been found, it should be noted that fergusonite has 
been found with quite a number of other rare minerals at a point five 
miles south from Bluffton, Llano County, Texas, and considerable 
mining has been done at this locality for thorium minerals, so that 
it will be easy to determine just how much tantalum minerals can 
be obtained. The deposit here has the form of a mound made up 
of huge blocks and masses of quartz and red feldspar, as described 
by Messrs. Hidden and Mackintosh in the American Journal of 
Science for 1899. This mound has been entered with trenches on 
all sides, and it is quite easy to trace the occurrence of these rare 
minerals by the green staining from uranium compounds. 

While many localities have been noted for the occurrence of colum- 
bium and tantalum minerals in North Carolina, the neighborhood of 
Burnsville in Yancey County, and in the adjoining Mitchell County, 
is the most promising locality for further search. All mica mines 
in North Carolina should be explored very carefully for tantalum 
minerals. 

Dr. J. Lawrence Smith has also found tantalum near Rockford, 
Coosa County, Ala., containing 79.65 per cent. of tantalic acid. 

Rockport, Mass., is the classic locality from which the original 
specimens of columbite came which led to the discovery of columbium, 
While mineral interest in this locality has practically ceased, it should 
now be prospected again. 

The Amazon stone of El Paso County, Colo., also contains colum- 
bite, and a careful search of that locality is advisable. No doubt 
the energy with which uranium and vanadium and other rare elements 
have been sought and found in Colorado within the last few years 
will be applied also to the search for tantalum minerals with a fair 
prospect of success. 

In the meantime, however, the quickest results may well be sought 
in the Black Hills of South Dakota, where, during last year, material 
said to be fairly pure columbite, to the extent of about 2,500 pounds, 
was mined and sold to mineral dealers. Tantalite and other tantalum 
minerals occur with the tin ores in the Black Hills. It was recorded 
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in the thirteenth volume of the Transactions of the American Insti- 
tute of Mining Engineers, that Prof. Charles A. Shaeffer, of Cornell 
University, in 1884, examined some specimens of supposed tin stone, 
in which he was surprised to find a very slight trace of tin. Further 
investigation showed the mineral tq be tantalite and a considerable 
amount of the material was found. This came from the classic Etta 
tin mine, near Rapid City, South Dakota, which has since yielded 
such large specimens of spodumene in commercial quantity. Prof. 
Shaeffer was unable to find any trace of columbium or tungsten in 
this material, and drew the conclusion (doubtless justified) that the 
Dakota tantalite is much simpler in composition than the samples 
from North Carolina and elsewhere. 
Mineral. 
Hatchettolite. 


Tantalo-niobate of 
near pyrochlore. 


Percentage 
Sample from. of Ta. 
uranium, Occurs in Mitchell Co., N. C. 


Microlite. 


Essentially a calcium pyrotan- Virginia ..............+++05 68 

late. Ca,Ta,O.. 
Fergusonite. 

Essentially a metaniobate (and Greenland, Ferg. ..........- 6 
tantalate) of yttrium with Ytterby, Sweden, wy........ 2 
erbium, cerium, uranium, etc. Ytterby, Sweden, brn....... 8 

Ytterby, Sweden, brn....... 10 

PROG, BPAMHE weds icevcsas 2 

Karatvet, Yttr. gry. . i625... @ 

Burts Ga, NG. 2... 000808 4 
Columbite. 

Niobate and tantalate of iron Mineral Hill, Pa......... 83/100 
and manganese. (FeMn) Standish, Me. ........ rales 9 
(NbTa),O,. Cravemeie, THY v.66 vies esis 1 

Se ee 16 
Branchville, Conn. .......... 19 
Branchville, Conn. .......... 19 
Bodenmais, Bavaria ......... 23 
Bodenmais, Bavaria ......... 31 
PinGdam,. Cons) ccs. 6. cece 2 
APSNe CG. Vaiss cscs sears 53 
Northfield, Mass. .....6..-<% 57 
Sanarka, Manganotantalite .. 80 
Etta Mine, Black Hills, 

aS ORE Re earn errr 18 to 53 
Elsewhere in Black Hills, 

2 | er ae eer 18 to 45 
Bistehell Co. Wo 'Gi wc cceaece 9 
OG A Tae 34 
Nigger Hill Dis, 5. D....... 5 

Tapiolite. 


Tantalate and niobate of iron. Occurs in Sukula in Finland. 74 


Y ttrotantalate. 

The so-called yellow yttrotan- Occurs at Ytterby in Sweden. 46 
talate of Ytterby and Karar- 
fvet belong to fergusonite. 


Samarskite. 


Mineral related to samarskite North Carolina ............. 18 
has been found in granitic North Carolina ............. 14 
débris on Devil’s Head,  Devil’s Head, Colo.......... 27 
Douglas Co., Colo. Devil’s Head, Colo.......... 2 

Devil’s Head, Colo.......... 19 
Hielmite. 

Stanno-tantalate (and niobate) Occurs at Kararfvet......... 54 
of yttrium, iron, manganese, ‘In Sweden ................. 72 
calcium. Formula doubtful. 

Polymignite. 

Niobate and titanate (zincon- Occurs at Fredriksvarn and 
ate) of the cerium metals, Svenor in Norway. Re- 
iron, calcium, ported from Moravia and at 

Beverly, Mass. .c.iccccses I 


Polycrase. 
Niobate and titanate of yttri- 
um, erbium, cerium, urani- 
um, like euxenite. 


Occurs at Hittero in Norway, 
and at Slattakra in Sweden. 4 


In commenting upon this paper by Prof. Shaeffer, Prof. Blake, 
who had already noted the black tantalite in the tin ore of South 
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Dakota, calls particular attention to two localities where the mineral 
tantalite is found in the same dike or vein as cassiterite; first, in the 
Etta mine, and, second, in the Bob Ingersoll claim. In the Etta 
mine it should be noted that the tantalite is found in close association 
with feldspar in crystals from one to four or five inches broad, and 
from one-quarter of an inch to three inches thick. It is not mixed 
with the cassiterite and it can be easily taken out. It is easily dis- 
tinguished from the tin stone by the black color and the dark streak 
which is very different from that of tin stone. Prof. Blake states 
that it is rarely found in the greisen rock (coarse granite) with the 
tin ore, although a few crystals have been seen near the outer margin 
of one of the irregular masses of tin ore. Prof. Blake found one 
very remarkable mass of tantalite which he estimated to weigh over 
2,000 pounds, though this was the only body of the mineral seen in 
that part of the vein. The mineral was found also in a “greisen-like 
aggregation of mica,” not tin-bearing. Prof. Blake did not find it 
in the tin ore veins of the Hill City district. 

Prof. Frank B. Carpenter, now of Denver, Colo., also reports in 
the Transactions of the Institute of Mining Engineers for 1888, 
Volume 17, the occurrence of large masses of tantalite or columbite 
in the Bob Ingersoll claim. His examinations, however, by specific 
gravity tests make him pronounce this material columbite instead of 
tantalite, but he notes that tantalum is always present, but not to such 
an extent as to be a predominating element. 

An analysis of the material from the Etta mine gave 79 per cent. 
of tantalic oxide to Prof. Shaeffer, but Dr. Headden, of the Dakota 
School of Mines, found only 18 per cent. of tantalic oxide, but 54 
per cent. of columbic oxide. 

From the descriptions given above it would seem entirely probable 
that an adequite supply of tantalum can be easily found for the 
Siemens-Halske lamp. Further, it is possible that the examination 
of the heavy sands of the Pacific Coast, to be undertaken by the 
Division of Mineral Resources of the United States Geological Sur- 
vey, may yield further supplies of such materials. 


_ — ——@> —_——$———— 


Single-Phase Railways. 


At the meeting of the American Institute of Electrical Engineers, 
held on March 24, two papers on the common subject of “Line Con- 
struction for Single-Phase Railways” were presented by Mr. Theo- 
dore Varney and by Mr. George A. Damon. 

The paper by Mr. Varney described some preliminary work which 
had been carried out on a practical scale with overhead conductors. 
In laying out a suitable overhead high-pressure alternating-current 
system, it was decided to make a radical departure from the present 
methods of construction wherein the insulation is made only good 
enough and the supporting structure only strong enough to keep the 
cars running by the aid of an efficient repair department. It was 
rather the aim to obtain a system which would be serviceable and 
reliable for several thousand volts, and which when once in place 
would at least equal in durability and cost of maintenance the 
bridges, track and other portions of a standard railroad. While 
the exacting conditions and heavy traffic of the present steam roads 
will require for successful operation by electricity a carefully planned 
and substantial construction, the lighter interurban roads may fre- 
quently be equipped with a less expensive system. 

Several classes of construction have been designed; of these the 
least expensive type employing bracket arms will be described first. 

The bracket arm construction consists of a single line of wooden 
poles spaced well apart and fitted with bracket arms and steel cate- 
nary suspension cable for supporting the trolley wire. The bracket 
arm is a T-iron supported by a tension rod at its outer end and 
fitted at the inner end with lugs which partly embrace the pole and 
to which they are bolted with lag screws. Fig. 1 indicates the con- 
struction. 

The insulator is of corrugated porcelain, cemented to a malleable- 
iron sleeve which in turn is slipped over the bracket arm and held 
by clamps and set screws. The porcelain insulator has a groove at 
its center surrounded by a malleable-iron collar similar to a pipe 
clamp. This collar has an eye on the lower side into which are in- 
serted the hooks of a clamp which carries the steel supporting cable 
or messenger. Guard loops are provided to prevent breakage of 
the porcelain, in case the trolley should leave the wire under a 
bracket. The trolley is permanently supported from the messenger 
by means of hangers or clips which are adjusted in length in such 
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a manner as to hold the trolley horizontally. The hangers are stiff 
and, being placed only 10 ft. apaft, correct any tendency of the 
grooved trolley wire to twist. This insures that the smooth lower 
surface will always be downward, a feature especially necessary 
when bow or sliding trolleys are used. The short distance between 
hangers also prevents the end of a broken trolley wire from coming 
dangerously near the ground. 

The method of supporting the messenger below the bracket arm 
enables a tension rod to be attached to the outer end of the bracket 
without the necessity of fishing the messenger cable over the arm 
and under the brace. The cable and trolley may be run out along 
the track and pulled up in place under the brackets with a minimum 
amount of labor. Another advantage in this arrangement is the 
slightly flexible character of the point of support of the messenger ; 
this is not sufficient to permit any considerable vibration of the 
span as a whole, but will allow any small vibration set up by the 
trolley to pass on. It has been noticed in rigidly-supported spans of 
considerable length that a tendency exists for waves to be reflected 
from these fixed points which, when they reach the trolley, lift the 
wire from it, thereby causing flashing. 

The hanger consists of a galvanized malleable-iron casting made 
in ten lengths. It is fitted with a bolted clamp to take the messenger 
cable and is secured to the trolley with screws. At intervals of about 
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FIG. I.—T-IRON BRACKET WITH MAIN INSULATOR AND STEADY STRAIN. 


1,000 ft. and upon curves of large radius, a steadying device shown 
in Fig. 1 is used. 

For best results with this form of construction, both as regards 
cost and operation, the following arrangement is considered satis- 
factory: the spans should be 120 ft. long on straight track, reducing 
the length as may be necessary on curves; the messenger to consist 
of a 0.4375-in. galvanized Bessemer steel cable composed of seven 
strands and having an ultimate strength of about 6,000 pounds, and 
the trolley wire to be 000 grooved section supported in horizontal 
position by hangers placed 10 ft. apart. The messenger cable is to 
be pulley up to a minimum cold weather sag of about II in., cor- 
responding to a tension of about 2,000 pounds. 

For the heavy service requirements of steam roads having from 
two to four tracks, the construction described above is not adequate ; 
a more substantial equipment and one which will not encroach upon 
the present standard clearances is necessary. Obviously, the best 
form of support to accomplish this result is a bridge long enough 
to span all tracks with ample clearance on the sides and overhead, 
and stiff enough to carry all of the overhead conductors without 
undue vibration. Bridges of this character are at present in use 
on many roads to support semaphores and other signal apparatus. 

Fig. 2 indicates a signal bridge which has been devised for a four- 
track road carrying beside the semaphores the four sets of cables 
and trolley wires suspended below the truss. This construction is 
a decided advantage in erecting, as the cable and trolley wire can 
be run out along the track and lifted into place. Massive porcelain 
insulators will be used mounted on heavy pipe and fitted with collars 
having soft lead strips under them. From these the cables will be 
hung by means of bolted clamps. By anchoring all cables to the 
bridges after being drawn up to a uniform tension, the effect will be 
to steady the bridges. For roads having wide rights of way com- 
paratively light bridges steadied with guy cables may be used, but 
for most cases a substantial structure similar to those now used for 
signal towers will probably be preferable. It will be noted, how- 
ever, that owing to the comparatively long intervals between signals 
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only a few of the bridges carry semaphores; the others may be 
made lighter than the one indicated in Fig. 2. 

Spans of 300 ft. for straight tracks appear to be satisfactory, not 
being so long as to permit undue vibration in the cables, and not 
so short as to require a large number of bridges per mile. 

For the messenger cables 0.625-in. extra-high strength stdel 
strands are suitable. With a oo00 grooved trolley wire and hangers 
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FIG. 2.—SIGNAL BRIDGE FOR FOUR-TRACK ROAD. 


spaced 10 ft., the average load per foot on each cable is 1.43 pounds, 
and with a vertical sag of 2.7 ft. the tension is 6,000 pounds. In a 
rough climate wind and sleet will at times increase this tension; as- 
suming that the tension may be doubled, a factor of safety of about 
3-5 will still remain, as the breaking strength of the cable is about 
40,000 pounds. 

The sag given above is taken to be the cold-weather condition 
and for 100 degs. Fahr. rise the sag would be about 4.4 ft., or a 
variation of 1.7 ft. In Fig. 2 this allowance is made in the height 
of the bridge so that the lowest point of the trolley wire will be 
22 ft. above the track. It is not believed that the variation will be 
this much on account of the giving of the supports and other causes. 

Regarding the efficiency of the insulation employed, it may be 
stated that under snow-clad conditions 2,500 ft. of iron bridge 
work and five miles of single-catenary construction showed under 
test a leakage of one ampere at 6,000 volts. 

The foregoing describes the actual work which has been carried 
out with the view of developing a system of overhead conductors 
for moderate and heavy traction service which will approach in a 
far greater degree than heretofore the reliability and permanency 
of present steam-railroad equipments. 

Aside from the work described above, 40 miles of road using 
the single catenary wood-pole construction have been put in opera- 
tion in Indiana. This has been in successful running order since 
the first of this year. The remaining 60 miles of this road will prob- 
ably be completed in the near future. The pressure is 3,300. An 
air-operated sliding-bow trolly is in use on this road. 

The paper of Mr. George A. Damon, which was read by Prof. 
G. F. Sever gave a brief record of what had already been accom- 
plished in line construction, and examined the requirements and 
difficulties of installation in order to obtain permanent insulation at 
reasonable cost, safety to the public, and reliability in service. 

The successful use of a single high pressure trolley wire will 
have a marked stimulus upon three distinct branches of the electric 
railroad art: (1) Moderate-speed and inexpensively equipped elec- 
tric lines for country districts; (2) high-speed interurban roads 
for service between large centers of population; (3) electrification 
of steam railroads. This will leave the city systems with their 
suburban extensions to be served by the direct-current motor. 

For moderate-speed lines in the country districts, the full bene- 
fit of the high pressure system will be obtained only when the first 
cost of such a road has been reduced to a minimum consistent with 
good work. This class of installation means a trolley pressure as 
high as possible, as well as transformer sub-stations operating with- 
out attendance and working in parallel from one transmission line. 

For high-speed interurban roads the high-pressure trolley opens 
up new possibilities. Roads of this character, with their better 
earnings capacity, can afford such refinements in line construction 
as a sectionalized trolley, individual transmission lines to each 
sub-station, and separate pole lines for the trolley and the trans- 
mission systems. 

The electrification of steam roads will present a different set of 
conditions. Here the steam locomotive will share the tracks with 
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its electric successor for some time, and will do all it can with its 
acid-charged gases to destroy the handiwork of the electrical engi- 
neer. This will make the installation of a contact wire anywhere ex- 
cept at the side of the track a doubtful proposition, and thus calls 
attention more strongly to the statement that line-construction prob- 
lems must be divided into classes. 

It will be instructive to examine the details of construction of 
several high-pressure trolley lines already in operation. There are 
details available of three installations in Europe—Valtelliua, Spin- 
dersfeld and the Huber system. There are several other lines build- 
ing in Europe, but either the details of the line work have not been 
disclosed or the systems adopted are similar to the ones described. 

In this country the overhead equipment of the Lansing, St. Johns 
& St. Louis Electric Railway, the Indianapolis and Cincinnati Trac- 
tion Co., and the Bloomington, Pontiac & Joliet Electric Railroad 
will present types, leaving the interesting work which has been done 
near Schenectady and at Pittsburg to be described and discussed by 
others. 


Valtellina.—This is really a three-phase road having two trolleys, 
but the line construction could easily be adapted for a single trolley. 
The line is 66 miles long, with three branches; is located near 
Milan, Italy, and has been in operation since September, 1902. The 
trolley pressure is 3,000 volts at 15 cycles. The transmission line, 
at 20,000 volts, is carried on the trolley poles. The contact wires are 
fixed at a height of 20 ft. in open stretches and at 16 ft. in tunnels. 
The trolley wires are 8 mm. in diameter, and the span wires 
consist of galvanized stee! wires of 5 mm. diameter. The span 
wires which hold the trolley wires, after the usual suspension 
method, are attached to the poles by means of porcelain insulation 
of a special type. The contact wire is suspended by ambroin insula- 
tors, consisting of a cast-iron bell holding a steel bolt imbedded in 
ambroin and having a mechanical clip at its lower end. The insula- 
tors are tested to 10,000 volts. The current collector consists of a 
roller of electrolytic copper of 3.125 inches diameter and 2 ft. 
1.625-in. long. The current is taken from the roller by contacts 
rubbing on both ends of the roller. 


Spindersfeld.—This is a single-phase experimental line installed 
on the State Railroad near Berlin. The line is three miles long; it 
was put in operation in June, 1903. The trolley pressure is 6,000 
volts at 25 cycles. The trolley wire is hung from two steel centenary 
wires with suspensions every 10 ft. The steel wires also act as cur- 
rent conductors. The copper wire is of 8 mm. diameter; this seems 
to be the standard size on foreign roads. This wire is slightly 
smaller than No. o B. & S. gauge. The contact device is a sliding 
bow. On parts of the line a single catenary suspension is used, 
the double catenary being a later development, having been adopted 
to insure greater safety and to increase the lateral rigidity of the 
conductor. The catenary wires are attached by short rubber chains 
to a bar mounted on two insulators and fastened to the bracket 
arms by means of special clamps. 


Huber System.—An experimental line has been built by the Oer- 
likon Machine Works after the plans of E. Huber, technical direc- 
tor of the company. The line uses single-phase current at 14,000 
volts directly on the trolley. The current-collecting device is of 
novel design. It consists of a curved metallic stem with its convex 
surface bearing lightly on the top of the current-carrying con- 
ductor. Normally the wire is located at the side of the car, but 
in passing through a tunnel or under an over-head crossing, the 
wire can be brought over the center of the track. The collecting 
stem has a rotary motion in a plane perpendicular to the track; the 
position of the stem at any time is regulated automatically by the 
location of the overhead conductor wire. This system is being 
installed upon the Seebach-Wettigen line, where its operation will 
be watched with more than ordinary interest. 


Swedish State Railroad.—It is instructive to note that upon the 
experimental line authorized by the government of Sweden, and now 
building, a pressure on the contact wire of 6,000 volts at 25 cycles 
will be used. 


Lansing, St. Johns’ and St. Louis El. Ry.—This was the first 
single-phase road to be built. It runs 20 miles north from Lansing, 
Michigan. The line was the scene of the pioneer single-phase work 
done by Bion J. Arnold in 1900-1904. The line has been operated 
with a pressure of 6,000 volts on the trolley wire. The general 
method of suspending the trolley wire followed in direct-current 
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work was adopted, but the usual hanger was replaced with a large 
special insulator of annealed glass, tested to 30,000 volts. This 
special hanger was held in place on a flexible cross-wire suspended 
between malleable-iron brackets attached to a wooden cross-arm. 
It was originally intended to stagger the wire supports and use a 
bow collector, but the experiments were finally conducted with the 
use of an ordinary trolley wheel. This: wheel would at times slip 
off the wire, and the breaking of the glass hanger insulators from 
this cause soon demonstrated that this form of suspension was not 
adapted for places when there was any probability of an ordinary 
trolley wheel being used. 

This line proved, however, that the use of trolley pressures as 
high as 6,000 volts was entirely practicable; and the attention 
which was attracted to single-phase possibilities by the early work 
done at Lansing had a marked influence in creating the demand for 
the general development of high-pressure railroad systems. 

Bloomington, Pontiac and Joliet Electric Railway.—This line will 
be 90 miles long connecting Bloomington and Joliet, Ill. A section 
of the line was put in operation in February, 1905. The trolley 
pressure is 3,300 volts, and the wires are held in place by catenary 
construction. Owing to local conditions, such as turnouts, there 
are two No. 00 grooved trolleys over each track, each hung from a 
0.375-in. galvanized steel cable. The poles are so placed that 
eventually they will be in the center between a double track. The 
brackets holding the catenary insulators are made of Washington 
fir, with a wooden brace underneath. The insulators are cemented 
on iron pins. In Pontiac iron poles are used and a special insula- 
tor has been designed for the support of the cross-suspension wire. 
Above the trolley in city streets a lighter catenary construction is 
placed for protection in case the trolley wire should break; but 
most of the strain is carried by the regular cross-suspension wires. 

Indianapolis and Cincinnati Traction Company.—This is a high- 
speed interurban line, 41 miles of which are practically finished. 
Sixteen miles were put into service January, 1905. The trolley pres- 
sure is 3,300 volts. The catenary form of suspension is used with 
one 0.4375-in. steel messenger wire supported every 100 ft. by 
large flat insulators held on an iron bracket. The copper trolley 
wire is No. 000 B. & S. gauge, and is carried eight inches under 
the messenger cable. The trolley is supported every 10 ft. by 
means of special steel clamps in such a manner that the wire is 
held very nearly at a perfect level, over the center of the track 
and 18 ft. above the rail. 

The transmission line pressure is 33,000 volts; a separate pair of 
wires connects the power-house with each sub-station. The trolley 
pole-line and the transmission pole-line are separate, the former 
being at one side of the right of way. The iron brackets holding 
the catenary insulators are made of angle-iron with a loop at the 
outside; this will allow for considerable adjustment in the position 
of the insulator. It is the intention to stagger the position of the 
catenary supports, and thus produce a horizontal wave in the trolley 
line, which will distribute the wear on the bow collector, eventually 
to be used on this line. The trolley wires are suspended from the 
steel catenaries by means of special mechanical clips attached to 
the wires every 11 ft. 

After discussing the requirements of installation as to pressure and 
insulation, location of conductor, and requirements for safety and 
stability, the author offers the following as general conclusions: 

1. There are no reasons why the standard pressures of the con- 
ductor wire for interurban electric lines should not be at least 6,000 
volts; this is suggested as a standard in order to provide for inter- 


change of equipment. 

2. For the electrification of steam roads a pressure of about 
15,000 volts on the conductor wire is desirable. 

3. For electric interurban lines, the present tendency is toward 
the catenary form of suspension, with the trolley over the center 
of the track. A connection should be made about every Io ft., be- 
tween the steel catenary wire and the trolley wire. 

4. For steam-railroad conditions a contact wire at the side of 
the track appears to offer the greatest advantages. Some form of 
construction should be adopted, however, to prevent the falling of 
the conductor in case it should break. 

5. A successful bow collector for interurban work and a contact 
arm for steam-road installations similar to that in use by the Huber 
system would allow the location of the contact wire to be stand- 


ardized. 
6. A trolley wire 20 ft. above the center of the track is sug- 
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gested for interurban roads. For steam road electrification the 
height of the contact wire at the side of the track could be made 
standard at 16 ft. 
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Single-Phase Railway to Ober-Ammergau. 





In the heart of the Bavarian Highlands is situated the little village 
of Ober-Ammergau, which has become famous on account of its 
association with the decennial passion play that takes its name. For 
conveying the tourists and handling a local freight traffic, an electric 
railway has recently been built to connect with Murnau, a station 
on a branch of the Bavarian State Railways. The line, which is 14 
miles in length, is fed directly at 5,000 volts with single-phase current, 
having a frequency of 1624 cycles per second. 

The motors, which are of the Siemens-Schuckert make, are series- 
wound machines employing a special winding for reducing the 
sparking. These motors can also be arranged for running with 
direct current if necessary. Plain potential control is used for accel- 
erating the motors, which are always in parallel, a transformer hav- 
ing both a primary and a secondary coil insulated one from the 
other being employed for this purpose. In the car sheds, where the 
high-tension trolley would be objectionable, the power is supplied 
to the secondary winding of the transformer from a special 260-volt 
trolley wire. The transformers are of the oil-filled, self-cooling type, 
the case being provided with numerous radiating ribs. Two 80-hp 
motors geared to the end axles of each car enable the car to main- 
tain a speed of 24 miles per hour. Two bow collectors are mounted 
on each car and are controlled by compressed air. The overhead wire 
is mostly single, but there are some experimental lengths of catenary 
suspension, comprising one steel catenary and two copper wires. 

The power station, which is situated at about one-third of the 
length of the line from Ober-Ammergau, contains two hydraulic 
turbines, each of which is flexibly coupled to two generators mounted 
on the same shaft. One of these generators is a single-phase machine 
feeding current at 5,000 volts directly to the trolley line, while the 
other is a three-phase machine which is used for lighting some of the 
neighboring villages. 





New Telephone Patents. 





SWITCHING RELAYS. 
The introduction of the common battery systems has led to the 
invention of all sorts of most ingenious switching devices, the clever- 
est of which are most undoubtedly relays. From the rather crude 
prototype, the telegraph relay, the telephone relay has been developed 
step by step until it is now reduced to a state of most beautiful sim- 
plicity. Patents have recently been issued covering the novel features 
of a type of relay which has been used for some time by the Kellogg 
Company. These patents have been granted, respectively, to William 
Kaisling and R. H. Manson, both of Chicago. 
At the left of Fig. 1 is shown a partial section of this relay, as 
developed by Mr. Kaisling. It will be seen that the coil is enclosed 




















FIG. I.—KAISLING AND MANSON RELAYS. 


in a magnetic shell, the upper edge of which serves as a fulcrum 
for the bent armature. The vertical leg of the armature faces the 
core, while the horizontal leg serves as a lever to manipulate the 
contact springs. 

It will be noted that with this arrangement. one of the contacts, 
the lower, is obscured from view. Mr. Manson’s improvement over- 
comes this disadvantage, his arrangement of parts being as shown 
at the right of Fig. 1. 

HOWLER, 

An improved “howler” circuit has been invented by Klas Weman, 
of New York City, which is shown in diagrammatic form in Fig. 2. 
The purpose of such an apparatus is the attraction of the attention 
of a subscriber when he has inadvertently left the receiver off the 
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hook. In such a case the ringing current is of no avail, as the low- 
resistance receiver, being connected to the circuit, effectjvely shunts 
out the bell. If, however, a rapidly vibrating current be put upon 
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FIG. 2.—WEMAN “HOWLER’ CIRCUIT. 


the line, the receiver may be made to “howl,” reproducing the char- 
acteristic tone of the diaphragm. The operation of the present cir- 
cuit is self-evident. 


INTERCOMMUNICATING SYSTEM. 


A system of wiring for intercommunicating systems has been 
jointly patented by A. K. Andriano, of San Francisco, and Hermann 
Herbstritt, of New York, which makes a considerable reduction in 
the number of wires required. Usually with ‘such a system one line 
is required from each station to every other. With the present 
system six wires will suffice for 13 stations. This saving is effected 
by dividing the wires into an outgoing and a return group, by pro- 
viding two independent switch arms, by this means bringing the 
wires into every possible combination, first of each line of each 
group and second of each line with every other of its own group. 


PARTY LINE SYSTEMS. 


Three new step-by-step lockout party line systems are the inven- 
tions, respectively, of Messrs. F. P. O’Conor and F. McNeill, of La 
Salle, Ill., of Peter F. Geyerman, of Brewster, Minn., and of W. D. 
Watkins, of San Jose, Cal. All are designed to control party lines 
having a large number of stations, and all depend for operation upon 
the synchronous movement of electromagnetic switching devices at 
the various stations under the influence of current impulses. These 
systems seem to include both the merits and defects of other step-by- 
step systems. 


SWITCHBOARD KEY AND SIGNAL, 


A combined ringing and listening key and clearing-out signal has 
been invented by Louis W. Wanemaker, of Genoa, III. This key is 
cdénstructed in a manner differing widely from standard practice and 
it will probably, therefore, be of little service. 
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LETTER TO THE EbiTors. 





Slow-Speed Induction Motors. 





To the Editors of Electrical Worla and Engineer: 


Sirs :—I have read with much interest an article by Prof. Clarence 
P. Feldmann in your issue of February 18 on “A New Design for 
Slow-Speed Induction Motors.” This article describes an induction 
motor of a double type built by the Berliner Maschinenbau Actien- 
gesellschaft vormals L. Schwarzkopf, and contains also a compar- 
ison of such a motor and one of the regular type. 

I would ask Prof. Feldmann to forgive my criticism in saying 
that the comparison drawn is hardly fair. Evidently it was the 
intention of the author to compare two machines of the same output 
as well as same speed. Now the double motor shown in his sketch 
has only half of the output of the simple motor. The surface of 
air-gap (inner cylindrical surface of stator) is exactly the same in 
both machines, and the volume of current per unit of circumference 
is also assumed equal; hence with same densities of magnetic field 
and current the force acting between stator and rotor is the same in 
both machines. As the diameter of air-gap is doubled in the simple 
machine, the torque in that motor is twice that of the double motor. 
The speed (revolutions per minute) being the same in both cases, 
this means that the double machine is of half the horse-power of the 
other. 

As to the author’s view of leakage factor, I also beg to differ. It 
may be true that the leakage factor of each of the halves of the 
double machine will be somewhat smaller than that of the single type, 
but as the two halves are connected in concatenation, the result will 
about correspond to a leakage factor of twice that of each of the 
halves. The number of conductors per coil (provided all conductors 
are in series) of the stator winding connected to the generator 
circuit will. be twice the corresponding number of the single ma- 
chine, and this, too, tends to increase the leakage. It is, however, 
true that the leakage of the secondary half of the double machine 
can be made smaller than that of the primary part, if the motor is 
designed for a high voltage. As to the copper losses, they will, as 
the author remarks, not be very different in the two cases, but as 
the output ef the latter machine is half, the percentage copper loss 
will come out twice as high. 

I will gladly admit, however, that the double type motor described 
is an interesting machine which has some advantages in particular 
cases over the regular type. The most apparent of these advantages 
is, as the author has observed, the absence of sliding rings and 
brushes while still retaining the possibility of inserting secondary 
resistance for starting and speed regulation. The efficiency and 
power factor have, however, no tendency to come out better—on 
the contrary, ‘they will be less. The type is, by the way, not at all 
new. I designed one as far back as in 1896 (for the Allmanna 
Svenska Elektriska Aktiebolaget of Westeris, Sweden) and the 
same type is very clearly described, although not specified, in the 
claims in the D. R. Patent No. 73,050 (Siemens). 


WESTERAS, SWEDEN. Ernst DANIELSON. 





DIGEST OF CURRENT ELECTRICAL LITERATURE 





DyNamos, Motors AND TRANSFORMERS, 


Alternating - Current Commutator Motors.——McAL.vister.—The 
fourth and concluding portion of a series of articles treating analyti- 
cally and graphically the performance of single-phase commutator 
motors. The first section dealt with the repulsion (Thomson, At- 
kinson) motor, the second with the repulsion series (Latour, Winter- 
Eichberg) motor and the third with the compensated series (Eicke- 
meyer-Steinmetz, Lamme, Finzi) motor. The present installment 
treats of the induction series motor, which is a compensated ma- 
chine, the field coil of which serves as the load circuit from the 
compensating coil employed as the secondary of a transformer, the 
armature being used as the primary. The object of this arrangement 


is to obtain a high power factor in a machine having the character- 
istics of the direct-current series motor, and one suitable for traction 
work. 


As shown by a set of test curves, the performance of the 





machine is quite similar to that of the compensated series motor, 
the power factor, which continually increases with increase of speed, 
approaching but not reaching a value of unity. It is stated, however, 
that by means of certain auxiliary circuits it is possible to cause 
the operating power factor to become unity or to decrease with 
leading wattless current, as shown below. Fig. 1 represents dia- 
grammatically the circuits of a conductively-compensated series 
motor in parallel with the field coil of which is placed a non-induc- 
tive resistance. The field coil is considered to be without resistance, 
but constitutes the reactive portion of the motor circuits while the 
armature and compensating coils are without resistance and the 
compensation is complete, so that these two circuits, treated as one, 
are without inductance. When the armature is stationary, the circuit 
through the resistance being open, the current taken by the machine 
has a value determined by the ratio of the impressed e.m.f. to the 
reactance of the field coil. This current lags 90° behind the e.m.f. 
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across the field coil. When a resistance is placed in shunt to the 
field coil, current flows therethrough, quite independently of the field 
current. The current taken by the resistance is in time phase with 
the e.m.f., impressed upon the field coil. Under speed conditions the 
e.m.f. counter generated at the brushes, due to the presence of the 
field flux, will be proportional directly to the speed and in time-phase 
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FIG. I.—DIAGRAM OF CIRCUITS. 


with the field current. Thus this component of the counter e.m.f. 
is in lagging quadrature with the current through the resistance, or 
the current leads this em.f. When the counter-generated speed 
e.m.f. becomes a sufficiently large portion of the total impressed 
e.m.f., the resultant current taken by the motor circuits will be in 
time phase therewith or leading in respect thereto.—Sibley Jour., 
February. 

Single-Phase Motors.—An illustrated description of two new types 
of single-phase alternating motors built by the Rhodes Electrical 
Manufacturing Company. They are of the slip-ring commutator 
type, starting up as repulsion motors and running as induction motors 
on attaining synchronism. The motors are of two distinct types. 
One type is suitable for ordinary stationary work, running in one 
direction only. This motor is reversible only by altering the position 
of the brushes on the commutator. The second is a similar machine, 
but has an extra winding which enables the motor to be reversed by 
simply changing two connections, by means of an ordinary chopper 
switch.—Lond. Elec. Rev., March 10. 

Single-Phase Motor.—BretHENop.—The first part of a mathematical 
article on the compensated single-phase shunt motor. The author 
endeavors to show within which limits the compensated shunt motor 
can fulfill the functions which the ordinary shunt motor has in direct- 
current systems.—L’Eclairage Elec., March 4. 

Rotary Converters —WorKMAN.—A continuation of his illustrated 
serial on factory testing of electrical machinery. In the present in- 
stallment the author begins to discuss rotary converters. After some 
brief notes on their action and the e.m.f. and current relations in 
the same, he describes the experimental tests to be made, dealing 
first with resistance measurements and then with the iron loss and 
friction and saturation test—Elec. Club Jour., March. 

Generator Commutator Repairs—WeeEks.—An illustrated article 
containing much practical information on the repairing of commu- 
tators——Am. Elec., March. 


LIGHTS AND LIGHTING, 


Tantalum Lamp.—WI1KkANDER.—A communication referring to the 
recent paper of Bolton and Feuerlein. These authors had stated 
that the “useful life” of the tantalum lamp (i. e., the life in which 
the candle-power looses 20 per cent. of the original value) is between 
400 and 600 hours (average 500) and the absolute life 800 or 1,000 
hours. This statement reads as though it was expected that a con- 
sumer would do well to replace his tantalum lamp after 500 hours by 
a new one, but it has been found impossible to accomplish this with 
ordinary incandescent lamps, although their price is only 1/roth that 
of atantalum lamp. With the present 25-cp tantalum lamp (cost $1) 
it is doubtful whether it would be advantageous to exchange it after 
500 hours, since it has to compete not only with the 25-cp carbon fila- 
ment lamp, but above all with the 16-cp lamp. If the latter is to 
be replaced by the tantalum lamp, the average consumer will desire 
not only a lower price per candle-hour, but per lamp-hour. For 
this purpose it makes a difference how long the tantalum lamp is 
used, whether for 500 hours only or as long as it does not burn out. 
With the present price of one dollar per lamp and when used for 
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500 hours an amount of 0.2 cent for replacing the lamp is to be added 
to the cost of the energy per hour, when used for a thousand hours, 
only 0.1 cent, and when used for 1,200 hours, only 0.075 cent. In 
the average a price of 1.25 cent is assumed for the energy per 100 
watt-hours. The cost of energy alone will then be 0.5 cent per 
hour for the 0.36-amp., 110-volt, 40-watt tantalum lamp. The total 
cost of the lamp will, therefore, be 0.7, 0.6 and 0.575 cent when 
used for 500, 1,000 or 1,200 hours, respectively. The corresponding 
total cost of a normal 16-cp carbon filament incandescent lamp, which 
consumes 56 watts at 110 volts is 0.7 cents, so that the 25-cp tan- 
talum lamp, even if used only for 500 hours, does not cost more than 
an ordinary 16-cp incandescent lamp. If the tantalum lamp is used 
for 1,000 or 1,200 hours the consumer gets not only 25 instead of 
16 candles, but he saves 14 to 18 per cent. in the expenses.—Elek. 
Zeit., March 9. ; 

Alternating Arc Lamps.—Lronarv.—The conclusion of his illus- 
trated article on the variation during one period of the luminous 
flux emitted by an arc lamp supplied with alternating current. The 
article is concluded by some remarks on polyphase lamps.—L’Eclair- 
age Elec., March 4. 


POWER. 


Large Norwegian Power Installation—An article on the Kykkels- 
rud power plant. The plan comprises a water power installation 
of 45,000 effective hp with transmission round the inner part of the 
Christiania Fjord to Slemmestad and Moss. The works have been 
going on for 3% years, the number of hands employed varying from 
400 to 1,300. The provisional turbine house can hold four turbines 
of 3,000 hp each, and three smaller ones, two of which are of 280 to 
300 hp, and one of soo hp. The plan for future extension is based 
upon an installation of eight turbines of 5,000 hp, which, with the 
four turbines of 3,000 hp, represents an aggregate of 52,000 hp, 
which total is further increased by the small turbines for magnetizing 
the dynamos to 53,060 hp. Of this only 43,060 hp can be used simul- 
taneously, 10,000 hp standing as reserve. The generated voltage is 
5,000, which is transformed up to 20,000 for transmission.—Lond. 
Eng’ing, March ro. 


Parallel Running of Alternators Driven by Gas Engines.—E. K. 
Scotr.—An article on the numerous gas engine alternating-current 
plants in Continental Europe, which are working with complete suc- 
cess. There is no difficulty whatever in running three-phase gen- 
erators in parallel when driven by any of the standard gas engines. 
“At the Oberhausen works, for example, there were two 1,200-hp 
K6rting engines, driving Siemens alternators, and two 600-hp 
Koerting engines driving A. E. G. alternators. The machines ran 
absolutely in parallel; and further, they were so situated that it 
was impossible for the man on the switchboard to see all four en- 
gines when synchronizing.” “It may be stated as a fact that with 
any single-crank large gas engine built by a maker of repute, in 
which there are two impulses on the crank per revolution, and where 
sufficient flywheel weight is allowed either in the generator wheel 
or better, in the generator wheel plus a flywheel, parallel running 
is quite easy.” In the actual running of these blast furnace gas en- 
gines, the only thing that seems to cause trouble is the use of water 
for cleaning the gas; in some cases a certain quantity of it is car- 
ried over into the cylinder and gets deposited on the sparking plugs, 
which must then be taken out and dried. This is, however, a matter 
which can be easily rectified. The engines are always started by 
compressed air, at about 6 atmospheres for the small engines and 9 
atmospheres for engines of 1,000 hp and upwards.—Lond. Elec. Rev., 
March 10. 


Electric Farm.—Guarint.—An illustrated note on the electric farm 
of Wednau, which covers an area of 180 hectares, and the main pur- 
pose of which is to study all applications of electric power for agri- 
cultural purposes. Electric power is here used for ploughing, crush- 
ing, grinding, etc. There are two circuits, one of 220 volts for light- 
ing, the other of 550 volts for power purposes.—L’Eclairage Elec., 
March 4. 

Cost of Generating Power.—Feppen.—An account of the working 
results of the Neepsend generating station of the Sheffield electricity 
works. It contains two 1,500-kw. turbo-generators. The total cost 
of generating one kw-hour is given as 0.418 cent.—Lond. Elec. Rev., 
March 10. 


Condensing —ALLEN.—A paper read before the (Brit.) Inst. Civ. 
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Eng. on surface condensing plants and the value of the vacuum pro- 
duced.—Lond. Elec., March 3. 

Steam Pipes—StroHM.—An illustrated article on the correct de- 
sign of a system of steam piping—Amer. Elec., March 


TRACTION, 


Mountain Railway—MvueE.L_ter.—An illustrated description of a 
project for installing an electric railway to the top of the Zugspitze, 
3,000 meters high, near Munich. The line is proposed as a cog road 
for a distance of two and a half miles, with gradients of partly 35.8 
and partly 50 per cent. The author considers the overhead trolley 
system to be impracticable on account of the impossibility of making 
repairs during service under the local conditions. He recommends 
the protected third rail. He compares only three-phase and direct- 
current systems, and is in favor of the latter, the single-phase system 
not being considered. As showing the advantages of direct current in 
comparison with the three-phase current, he states that by using a 
storage battery in the station, the machine sets can be chosen much 
smaller, so that there is a saving in first cost. The direct-current mo- 
tor enables one to regain energy when a car goes down the mountain, 
while with a three-phase system the greatest part of the energy which 
is regained must be annihilated in resistances in order not to un- 
load the machines in the station too quickly. On the three-phase 
Jungfrau road on account of these disadvantages the attempts to feed 
energy back to the line have been abandoned. On the other hand, 
with a direct-current system, 55 per cent. of the energy consumed 
during ascending the mountain can be won back while going down. 
This energy need not be stored in batteries, but may be transmitted 
directly through the line conductors to another car which simul- 
taneously goes up the mountain if the train schedule is acordingly 
chosen. In such cases the power station has to supply only the 45 
per cent. additional required by the ascending car. The battery 
must, of course, be chosen big enough so that it can contribute the 
required energy if for some reason no car is going down the moun- 
tain. The author, therefore, recommends a direct-current system 
with 750 volts. Since the road will be used only for five months he 
does not propose the development of a water power in the neigh- 
borhood, but recommends a generating station with steam turbo- 
generators.—Elek. Zeit., March 9. 

Braking—Dewson.—A continuation of his illustrated serial on 
electric railway braking, the present installment dealing with founda- 
tion brake rigging —Elec. Club. Jour., March. 


INSTALLATIONS, SYSTEMS AND APPLIANCES. 


Protective Apparatus.—NEALL.—An illustrated description of a 
method of investigating lightning arrester operation. Thomas in 1892 
made tests on anidle transmission line near Salt Lake City, spark gaps 
being placed between the line and the ground as well as a standard 
choke coil (such as is used with lightning arresters) being used in 
parallel with a spark gap. The gaps had various openings, and “tell- 
tale papers” were inserted to note discharges. The author recom- 
mends regular use of such tell-tale papers in lightning arresters in 
commercial service, in order to obtain a record of their operation. 
The papers should be removed regularly from the gaps except in 
times of disturbances, when they should be removed immediately 
after the storm. The strains on the protective apparatus are mostly 
of two kinds (electrostatic and electromagnetic). The former may 
occur without disturbing in any way the generating apparatus if the 
arresters are properly designed. The latter always arises as a sec- 
ondary state due to some action in the line, such as grounding. It 
is not always easy to separate these effects in a collection of tell- 
tale papers taken from a given line during one storm, “but if carried 
through a season or two, familiarity will enahle the records to be 
judged quite accurately.” Of course, the greatest care in hling the 
records is required. A method for this purpose is suggested.—Elec. 
Club. Jour., March. 


British Central Station. An illustrated description of the Wey- 
mouth and Melcombe Regis Corporation electric plant. There are 
two 125-hp two-crank, and two 200-hp three-crank, high-speed en- 
gines. There are six generators. The four smaller machines have 
an output each of 37% kw. at from 230 to 260 volts, and two of these 
are coupled in tandem to each of the two-crank machines, thus 
avoiding the use of a separate balancer. The larger sets each have an 
output of 122 kw. at from 460 to 520 volts, and are connected across 
‘the outers of the three-wire distributing system. There is also a 
motor booster, consisting of a motor driving two boosters, each with 
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a normal output of 133 amperes at 90 volts, the motor being con- 
nected to the main busbars. A storage battery of 360 ampere-hours 
capacity is charged through the boosters without regulating cells. 
The town lighting consists of one, % and %4-ampere Nernst lamps.— 
Lond. Elec. Rev., March 10. 

Switchboards.—Prcx.—A continuation of his serial on modern prac- 
tice in switchboard design. He discusses the Edison three-wire sys- 
tem, the balancer system and the “three-wire generator system.’— 
Elec. Club Jour., March. 

Discriminating Cut-Outs—ANvbrews.—Another reply to Field in 
their controversy concerning reverse power” cut outs.—Lond. Elec. 
Rev., March 3. 

WIRES, WIRING AND CONDUITS. 

Electric Cables —A?TKINSON and BEAverR.—A paper read before the 
Manchester Section of the (British) Inst. Elec. Eng. The authors 
first deal with rubber cables. In rubber cables the copper conduc- 
tors should always be tinned. Oxidation is the form of deterioration 
to which rubber is most liable, and to a greater extent with pure 
than with vulcanized rubber. The chief office of the pure rubber 
layer in a vulcanized rubber cable is to prevent the sulphur in the 
compound rubber from attacking the conductor. It has, of course, a 
high dielectric strength, but for this alone it would be unnecessary to 
use absolutely pure rubber. It is a fact that copper is chemically a 
powerful carrier of oxygen, and that it will readily part with its 
oxygen to a substance which has a great affinity for it. Thus there 
are in close proximity in rubber cable two substances, rubber and 
copper, which for chemical reasons should be kept apart. The coat- 
ing of tin on the wire acts as the necessary separating medium. The 
authors emphasize the importance of pure rubber and the bad ef- 
fects of any substitute. The authors then discuss vulcanized bitumen 
cables, the results of some tests being given. The authors conclude 
that to attain maximum efficiency in every respect, vulcanized 
bitumen compounds must be designed, made and applied with the 
greatest possible care. For instance, physical properties (such as re- 
sistance to decentralization) must not be obtained by the sacrifice of 
chemical inertness. Efforts in this direction usually take the form 
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FIGS. 2 AND 3.—-ELECTRIC CABLES. 


Temperature. 


of stiffening the compound by the addition of mineral loading mat- 
ter, and this results in not only laying open the material to loss of 
coherence among its particles (and incidentally rendering it liable 
to fracture in very cold weather), but also encourages the action of 
oxidizing influences and selective actions. The authors then pass over 
to the discussion of fibrous dielectric water-proof-sheathed cables. 
This class of cable is cheap, and if well constructed of good materials 
is very efficient. Its high dielectric strength and low specific capacity 
render it eminently suitable for extra high pressure work, and it can 
be designed (by suitable adjustment of the ingredients of the im- 
pregnating compound) to give a high insulation resistance without 
(contrary to popular ideas) any deterioration of the dielectric phy- 
sically or mechanically. Such dielectrics have rather high tempera- 
ture coefficients, and, therefore, in speciflying insulation resistance 
engineers should be careful to state the corresponding temperature 
also. Fig. 2 illustrates the variation of insulation with temperature. 
This shows roughly the order of such variation on a well-known type 
of paper-cable. It is seen that a cable which gives an insulation re- 
sistance of 500 megohms at 60 degs. F. would give only 100 megohms 
at 79 degs. F., this being approximately equivalent to a variation of 
10 per cent. per degree F. The fibrous materials generally employed 
are of two classes, viz., paper and fibre, the latter being usually jute 
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or cotton, applied in the form of yarns and afterwards impregnated. 
The former usually consists of manilla paper, and comprises the 
great majority of cables which are now made with fibrous materials. 
The authors emphasize that very little of the so-called pure manilla 
paper consists solely of manilla fibre. The chief disadvantages of the 
introduction of straw, grass or wood fibres in place of manilla are 
as follows: Lower dielectric strength and insulation resistance and 
higher capacity; deterioration in strength and elasticity of the paper 
when heated continuously or intermittently and consequent brittle- 
ness ; danger of rotting in course of time through the action of resid- 
ual chemicals. The extent and rapidity of the deterioration of woody 
papers under the influence of heat are indicated in Fig. 3. The curves 
shown represent the average results of about 100 separate tests on 
each class of paper. The heating of the paper under the working 
conditions of a paper cable will be much more marked than under the 
conditions of these tests, as they will be more or less exposed to air 
instead of being excluded from it, as in these experiments. The tests 
represented by the curves may be regarded as being more of the na- 
ture of ageing tests—Lond. Elec., February 17 and 24. 
Cement-Covered Wood Poles.—KastLer—A note stating that 
wooden poles—completely covered with a 1.5-in. to 2-in. layer of ce- 
ment—have been tried and experimented with for the last three years 
in Switzerland. During this time they have proved entirely satisfac- 
tory, and it is hoped that they will be as durable as well-kept iron 
poles, over which they have the advantage of cheapness. The wooden 
pole is first surrounded by a wire netting supported from the pole by 
suitable iron brackets and iron bars. After this has been done the 
whole of the pole is covered with cement to the thickness mentioned. 
Such cement-covered wooden poles, in lengths of 39 ft., 42.5 ft. and 
46 ft. have recently been employed by the Zurich electricity works. 
Before adoption some tests were made on a pole 12 meters (39-ft. 4 
in.) long, having a diameter of 7.9 in. at the top and 12.4 in. at the 
base. The length of pole embedded in the ground was 1.6 meters 
(5 ft. 3 in.), and the pole was subjected to a pull at a point 10.2 


meters (33 ft. 5 in.) above the ground, the force being gradually in- 


creased until the pole broke. This took place when the pull reached 
1,068 kg. (2,370 lb.), and it was observed that the deflections were 
very nearly proportional to the force applied up to the moment 
of breakage. For a force of 838 kg. (1,860 lb.), for instance, the de- 
flection was 89 cm. (2 ft. 11 in.).—Schweiz. Elek. Zeit.; Lond. Elec., 
March 3. 


ELECTROPHYSICS AND MAGNETISM. 


Control of Thermo-Couples—ApLerR.—In measuring temperatures 
by means of thermo-couples it is necessary to keep one junction at a 
constant temperature which may be called the fundamental tempera- 
ture. This is usually that of melting ice. Now various circum- 
stances may occur which raise the actual temperature of the junction 
above that of the melting body. When that occurs, special arrange- 
fa. ments are necessary to bring the junction back to 
j the fundamental temperature, but the difficulty 
lies in ascertaining whether that has occurred or 
not. The present author has, therefore, devised 
an apparatus which indicates when the constant 
junction has deviated from the fundamental tem- 
perature, as illustrated in Fig. 4. It consists of a 
thermometer, whose bulb, b, is filled with mer- 
cury. A tube, R, containing the thermo-couple is 
fused into and through the bulb, and the junction 
— is placed at r. A platinum wire, d,, is fused into 

FIG. 4.—THERMO- the bulb, in contact with the mercury, and an- 

COUPLE. other, d,, is fused into the stem at a height de- 

pending upon the accuracy aimed at. When the 

instrument is properly charged, the mercury will reach d, as 

soon as the temperature exceeds a certain amount, and this contact 

can be employed in connection with any current indicator to warn 
the observer.—Ann. d. Phys., No. 15, 1904; Lond. Elec., March 3. 

Cathode Fall at Hot Carbon.—CUNNINGHAM.—The author has 
formally determined the cathode fall at a platinum wire grating heated 
by an electric current. However, the platinum softened and finally 
fused just at a critically interesting stage in the transformations of 
the discharge. The author has now investigated the cathode fall 
at hot carbon as the most refractory material.—Phil. Mag., February. 

Speed of Atmospheric Ions —MaAcHE AND SCHWEIDLER.—An ac- 
count of a method for determining the number, species and speed 
of atmospheric ions as distinguished from the more numerous ions 
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produced by radioactivity or X-rays. They use an Ebert aspirator, 
and add to it a second cylindrical condenser of the same dimensions 
as the first. Most of the ions are gotten by one or the other.—Lond. 
Elec., February 24; from Phys. Zeit., February 1. 

Conductivity of Lithium.—An account of a determination of the re- 
sistance of lithium at various temperatures, showing especially a very 
marked change at the melting point. The conductivity of the liquid 
at the melting point is nearly double that of the solid at the melting 
point.—Lond. Elec., February 24; from Phys. Zeit., February 1. 


UNITS, MEASUREMENTS AND INSTRUMENTS. 


Alternating-Current Induction Meters —Wattz.—Alternating-cur- 
rent meters of the induction type measure energy correctly only if 
when the power factor is 1, the vectors of the two magnetic fields 
produced by the main current and by the shunt current are in elec- 
trical time quadrature with each other. The present paper is the first 
part of a long summary of all the various arrangements which have 
been devised to fulfill this condition. He divides all the different ar- 
rangements into two groups. In the first group the effective shunt 
current is brought into quadrature with the impressed voltage; con- 
structions of this group are used especially for dynamometric meas- 
uring instruments in which an exact equality of phase of the mag- 
netic field (produced without any iron) with the exciting current is 
required. The second group comprises those arrangements in which 
the two effective magnetic fields are brought into quadrature with 
each other. This is the condition to be fulfilled in all cases where 
iron is used in the shunt circuit. The author first gives a vector dia- 
gram of a simple shunt coil with iron. He then begins to discuss 
the various arrangements which have been proposed by different 
authors. In the present installment he describes eleven different ar- 
rangements, due to Hartmann and Braun, Belfield, Schuckert & Co., 
Union Electric Co., Raab, Hummel, Duncan. The article is to be 
continued.—Elec. Zeit., March 9. 

Insulation Testing Device—An illustrated description of an auto- 
matic device of Manley which is shown in Fig. 5. The apparatus is 
applicable to all installations where both 


conductors are insulated, whether direct ® D 
or alternating current, and may also be § . 
used in central power stations to supple- | supp _ A 





ment or replace the Hopkinson two-lamp 
indicator, whose function it closely par- 
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clinging to the side by capillary attrac- : @ 

tion. A disc, D, is attached to the float 4) 

to indicate its movements. The float is 

controlled by a magnet, M1, so as to FIG. 5.—INSULATION 
stand normally central when the insu- TESTING. 


lation of the circuit is unimpaired, the 
currents in the coils neutralizing one another's action. If now a leak- 
age occurs in either side of the system on the leads, S or S,, whether 
a load is on or not, the outgoing and return currents in the coils will 
no longer be equal and the float will be attracted towards that side 
on which the leakage occurs, the displacement being approximately 
proportional to the magnitude of the leak, and being permanent so 
long as the leak exists. Directly the leak is removed the float re- 
turns to the middle position. If both sides of the circuit are faulty 
the float will move towards the side on which the greater leakage 
exists, the case of exactly equal leakage of any material magnitude 
being very unlikely to occur for any length of time. An alarm sig- 
nal or automatic cut-out can be easily operated by contacts made by 
the float at suitable positions in its travel.—Lond. Elec. Rev., Mar. 3. 
Speed Indicator—A note on a speed indicator, which is based on 
the fact that an intermittent voltage applied to a choking coil or a 
transformer sends a current through it depending on the frequency. 
The intermittency is produced by a. commutating device connect *d 
directly or through gearing to the shaft, the speed of which is to be 
measured. An ammeter is connected in the circuit (or, in the case 
of a transformer, to the secondary winding), and its scale is marked 
off to read speeds.—From Elek. Polyt. Rundschau, noticed in Lond. 
Elek., February 24. 
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Polyphase Meters. An illustrated description of various types of 
three-phase watt-hour meters by Aron.—Lond. Elec. Rev., March 15. 


Ampere-Hour Meter—DaNNEEL.—An illustrated description of 
the mercury voltmeter by Wright, as modified by Lux. The anode 
is at the top and the cathode consists of a platinum funnel on which 
the mercury is deposited univalent from a mercurous nitrate solu- 
tion and the volume of the deposited mercury is measured. This 
volume is proportional to the ampere-hours.—Zeit. f. Elek., March 10. 


‘TELEGRAPHY, TELEPHONY AND SIGNALS. 


Wireless Telegraphy.—Marcon1.—A long review of his recent lec- 
ture before the Royal Institution on advances in wireless telegraphy. 
He discussed the dangers of interference in the construction of wave 
detectors and described the experiments made with long distance 
wireless telegraphy in recent years. He stated that the chief argu- 
ment raised against long-distance service was that one powerful sta- 
tion would interfere with all other stations within 100 miles around. 
Prof. Fleming had, however, proved two years ago that the four 
towers of Poldhu could radiate without disturbing the small station, 
situated 6 miles from it. This had been confirmed by Admiralty ex- 
periments, and last year more space messages had been received from 
the lightship near Poldhu than from any other. Mr. Marconi then 
showed the latest form of the Fleming cymometer, or wavemeter, 
with which wave-lengths, inductances and small capacities are easily 
measured and the apparatus synchronized. About 80 British war- 
ships and 30 Italian warships are now equipped with Marconi appa- 
ratus. The speaker pointed out that the direct communication be- 
tween England and her colonies was an important problem. “When 
waves were radiating in all directions, we could not expect strong ef- 
fects at any particular distant point. But if we succeeded in sending 
waves all round the earth, our antipodes might possibly find indica- 
tions of a concentration of the energy at the other end of the earth’s 
diameter.”—Lond. Eng’ing, March to. 


High or Low Temperature Alarm.—Darwin.—An illustrated de- 
scription of a high or low temperature alarm. A resistance ther- 
mometer, consisting of a fine platinum wire wound on a mica frame 
and enclosed in a tube, is placed in the oven. The range of these 
thermometers is very great, and the instrument can be set to 
give the alarm at almost any temperature. The thermometer 
is connected to a Wheatstone bridge in the usual manner, as 
shown in Fig. 6. G is the galvanometer, B the battery, SS 
the two equal arms of the bridge, P the fine platinum wire of 
the thermometer, P,P, the leads taking the current to the ther- 
mometer, arid C,C, leads of the same size and material as Furs 
a four-way cable contains the four leads, P,P,C,C,, and leads to the 
thermometer. This arrangement enables the thermometer to be 
placed at almost any distance from the bridge without introducing 
any error due to the change of resistance of the leads from the al- 
teration of their temperature. An adjustable resistance is shown at 
R. It is made equal to the resistance of the platinum coil of the 
thermometer at the temperature at which the alarm is to be given, 
The resistance is graduated and marked in temperatures and the 
easy and rapid power of altering the alarm temperature is of great 
value in many manufacturing processes. No current passes through 
the galvanometer when the resistance of the thermometer is equal to 
the resistance of R. If the temperature rises, the resistance of the 
thermometer increases and the galvanometer coil will swing one way 
and if it falls, the coil will swing the other way. This is the usual 
arrangement of bridge and galvanometer with platinum thermometers. 
The galvanometer is of the usual suspended-coil type, and the coil 
carries a fine long arm or boom; thus the boom swings in a horizontal 
plane and a small change of temperature makes its outer end move 
through a considerable distance, but it moves with very little force. 
The force is so small that the boom itself will not make electric 
contact with certainty; and if contact should be made, the force is 
not sufficient to pull the metal surfaces apart again. Some plan had 
to be devised to overcome this difficulty. Fig. 7 shows the arrange- 
ment adopted. A toothed wheel, W, is driven by a clock in the 
direction of the arrow at a speed of one turn per minute. The time 
keeping qualities of the clock are of no importance, and the form used 
is a strong spring-driven movement, with a balance-wheel. The 
boom of the galvanometer is a fine brass wire, and if as in Fig. 7 
we are looking along its length, its end will appear as a small circle. 
It is shown in two position, A, and A,. When the oven is too cold 
it will be at Ay pressing against the rod, ’, which prevents it mov- 
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ing too far to the right. As the oven gets hotter, it will press against 
V with less and less force; and when the temperature has risen to 
the required height, it will leave the rod and move to the left. When 
it gets near the wheel, it is caught by a tooth and carried onwards 
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FIGS. 6 AND 7.—TEMPERATURE ALARM. 


and pressed against the arms, L, and completes a circuit and rings 
an electric bell. There are two arms, L,. but only one is shown, as the 
other is directly behind it. One is on each side of the wheel. These 
arms are insulated from each other, and can turn about their lower 
ends, M; they are pulled to the right by two springs, one of which 
is shown at T, and are prevented from moving too far to the right 
by pins, Q. As the wheel rotates, these levers press against and are 
well rubbed by the boom, keeping the surfaces clean and insuring 
good contact. The electric bell rings for 30 seconds, and stops when 
the boom is clear of the levers. A little later, the boom is freed from 
the wheel, and springs up to its former position. If the oven is still 
too hot, it will be caught again by the wheel, and the bell will ring 
for another 30 seconds, and this will go on till the oven is cooler. If 
it is required to give the alarm when the temperature falls, all that 
has to be done is to reverse the leads from the bridge at the points 
where they join the galvanometer. The apparatus could be modified 
so as to make it automatically regulate the temperature of the oven. 
—Lond. Eng’ing., March to. 


BOOK REVIEWS. 





Force Practice (Elementary). By John Lord Bacon, Instructor 
in Forge work, Lewis Institute, Chicago; Junior member Ameri- 
can Society of Mechanical Engineers. New York: John Wiley 
& Sons. 257 pages, 272 illustrations. 

A well-written book by a practical blacksmith, full of information 
which is accurate and in an available form. All the ordinary oper- 
ations of hand blacksmithing are discussed, and there is a chapter 
on steam hammer work; there is also a chapter on the metallurgy 
of iron and steel. 


ANNUAIRE POUR L’AN, 1905. Publié par le Bureau des Longitudes. 
Paris: Gauthier Villars. 670 pages. Price, 1.50 francs. 

This yearly publication contains general information about the 
members of the solar system, together with such astronomical oc- 
currences as eclipses and occultations, as well as the aspect of the 
planets, and time of rising of the sun and moon. There are short 
notices of the figure of the earth, dimensions of the lunar orbit and 
the elements of periodic comets. 

There are also tables for determining heights from barometric 
readings, mean temperature of places taken all over the world, and 
the magnetic elements for all the principal cities in France. The 
mean density of the earth is given on page 265, the average of the 
eight determinations from that of Cavendish, 1798, to Braun, 1894, 
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being exactly 5.5, which was Newton's celebrated “guess,” as stated Electric Light Plant at Cook County Institute. 


in the Principia. 

The intensity of gravity as determined by Defforges for Washing- 
ton is given as 980.127 cms. per second; Chicago, 980.383 cms. per 
second; Denver, 980.196 cms. per second; San Francisco, 980.032 
cms. per second. The appendix to the volume contains in 74 pages 
the concluding part of an elementary explanation of tides by P. Hatt. 





ELEMENTS OF MECHANICAL DRAWING, THEIR APPLICATION AND A 
Course IN MECHANICAL DRAWING FOR ENGINEERING STUDENTS. 
By Alpha Pierce Jamison, M.E., Assistant Professor of Me- 
chanical Drawing in Purdue. First Edition, first thousand. New 
York: John Wiley & Sons. 226 pages, 57 full-page plates, 81 
figures in the text. 

As indicated in the title, the book begins with elementary prin- 
ciples, to which one chapter is devoted; then follow chapters on let- 
tering, projection, tools and materials, reproduction of drawings, 
patent office drawings, then a good account of the principles of gear- 
ing, followed by color work, sketching and mechanical execution of 
drawings. The chapter on patent office drawings covers substan- 
tially the same ground as the instructions issued by the patent office. 
The book has merit. 


The Cook County Institute is situated at Dunning, IIl., and com- 
prises the main buildings, houses and cottages used in connection 
with the insane asylum, poor house and consumptive hospital. In- 
clusive of the staff, attendants and patients, some 3,000 persons live 
within the boundaries of the grounds of the institution, thus forming 
in itself a good-sized town. 

About fifteen years ago a direct-current lighting plant was in- 
stalled and good service was obtained from it, until new buildings 
were erected, spreading over a larger area than the older buildings. 
This necessitated two plants, one for the poor house and one for the 
other buildings. Finally, a new consumptive hospital was built on 
modern lines for the open air treatment; this was located about a 
mile away from the main aggregation of buildings, and consequently 
brought about the consideration of a new lighting plant for the 
supply of this building, since the existing plants were too far off. 
The latter being old and obsolete also required replacing by new 
and efficient machinery. After considering the requirements the con- 
sulting engineers for the county, Robert W. Hunt & Co., of Chicago, 
decided to advise upon the adoption of one central plant with a 
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ELEMENTS OF GENERAL DRAFTING FOR MECHANICAL ENGINEERS. By 
C. E. Coolidge, Assistant Professor of Machine Design, Sibley 
College, Cornell University, and H. L. Freeman, Instructor in 
Machine Design, Sibley College, Cornell University. New York: 
John Wiley & Sons. 51 pages of text, with 49 figures; 21 full- 
page plates, on double-length sheets. 

The authors are evidently well-informed on their subject and, on 
the whole, the text is satisfactory. The plates, 19 of which are made 
from drawings by one of the authors, according to a statement in 
the preface, are executed in a style that is much used in some machine 
shops, but which the reviewer has never before seen in a text-book. 
The usual method taught is to use a light line on the top and left 
side of each piece, and a heavy or shade line on the right and bottom, 
improving not only the appearance of the drawing, but more par- 
ticularly its legibility. The plan adopted by the authors is the use 
of lines of different widths for different purposes; that is, all visible 
lines of one width, all invisible lines of another width, all section 
lines another width, etc. This method is apparently preferred by 
the authors, but, in the figures in the text, the ordinary method 
with shade lines is used; the reader has a good chance to compare 
the two methods and decide which he prefers. 


County INSTITUTE. 


high-tension distribution at a voltage of 2,200. Their report was 
accepted by the county commissioners, and the installation has re- 
cently been completed. The tests made show that in every way from 
the points of view of efficiency and service the installation has given 
every Satisfaction. 

The new plant consists of a National Electric, direct-connected, 
two-phase, engine-type alternator of 150 kw, with a belt-driven ex- 
citer. On the switchboard in the main power house a throw-over 
switch is arranged so that the old direct-current plant can be used 
as a stand-by in the event of the failure of the new plant, which at 
the present moment only consists of a single unit. 

A general view of this new unit is given in the illustration here- 
with. The engine is of the single-cylinder, horizontal-type with a 
piston valve. The speed is controlled by a shaft governor. The 
alternator is of the special type developed by the National Electric 
Company, of Milwaukee, and comprises several details of interest. 
It is a 32-pole, 150-kw, 60-cycle, 2,200-volt, two-phase machine of 
the revolving-field type, running at 225 r.p.m. Round instead of 
oblong-shaped cast-steel field poles are ‘used, this detail greatly 
facilitating the ventilation and consequently means a cool running 
machine, since the machine is large in diameter and short. 














APRIL 1, 1905. 


The external frame is so arranged as to be movable parallel to 
the shaft until clear of the revolving field, to allow access to the field 
and armature windings. Suitable switch gear is arranged so that 
any section of the buildings can be supplied off either phase. A 
15-kw belt-driven, 110-volt exciter is used. There is no motor load 
at present, nor are there any arc lamps connected up. 


os 2 nn 


Desk Fans. 





The 1905 model of the “Standard” universal direct-current desk 
and bracket fan, made by the Robbins & Myers Company, Spring- 
field, Ohio, is shown in the accompanying illustration. As will be 
seen, the motor is pivoted in such a manner that the same fan can 
be used either as a desk fan or installed as a bracket fan. No tools 
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Brush Core-Type Transformer. 

Practice in the design of transformers has become so standardized 
that novelties are exceedingly rare. The illustrations shown here- 
with, however, indicate that excellent transformers can be built from 
designs departing materially from usual practice. A characteristic 
feature of these transformers resides in the method of interspacing 
and insulating the coils. It will be seen that in case of a breakdown 
the transformer can be easily repaired without returning it to the 
factory or moving it from its position, the damaged coil being 
merely removed and a spare one substituted. 

The primary and secondary coils are each wound independently 
on formers. The secondary winding is placed next to the core and 
the primary on the outside of the secondary. The insulation between 
secondary and iron, and between primary and secondary, consists 
The primary winding is divided into several coils, 


of special tubes. 





DESK OR BRACKET FAN. 


are needed for changing from desk to bracket or vice versa. After 
being mounted the direction of the air current may be adjusted as 
desired in either a vertical or horizontal plane. A three-speed reg- 
ulator is provided in the base of the fan, giving for the 12-inch fan 
speeds of 1,700, 1,300 and 1,000 r.p.m.; and for the 16-inch fan speeds 
of 1,400, 1,100 and 800 r.p.m. On a 110-volt circuit the 12-inch fan 
takes .45 amp. at full speed, the corresponding figure for the 16-inch 
fan being .65 amp. 


oe 


Motor-Starter Contact. 





In perfecting its new design of motor-starter, the Ward Leonard 
Electric Company has adopted a stationary contact which has several 
features of interest to all users of motor-starters. The main require- 
ments of a satisfactory stationary contact that thé contacts should 
be of ample size, readily removable and renewable, cheap, simple 
and so made that two adjacent contacts are not liable to be short- 
circuited by dust, chips, etc., falling between, have been covered in 
a segmental-shaped contact with a finger projecting at one end, 
and bent at right angles to the plane of the contact. At the other 
end there is punched a hole. The short brass rod to which the 
resistance wire is attached is held from moving in the slate by a 
nut on each side of the slate. The segment is then put upon this 
rod, the rod extending through the punched hole, and the nut, which 
holds the rod in place keeps the segment elevated above the surface 
of the slate the thickness of the nut. 

At the other end of the segment the finger sticks into a hole in 
the slate, thus keeping it from moving sideways, and a small brass 
washer is used to keep this end at the right height. By thus ele- 
vating the segment above the slate, it becomes practically impossible 
to short-circuit two adjacent segments by means of chips, dust, etc. 
By removing the single nut which holds the segment in place, the 
segment may be readily removed and replaced. The starter possesses 
the stability of structure which is characteristic of the company’s 
products. 





FIG. I.—THREE-PHASE TRANSFORMER CASE. 


each of which is separately taped with oiled linen. The insulation 
between layers consists of the finest paper, which projects beyond 
the end of each layer, thus insuring immunity from breakdown 
through short-circuit between layers. Over the iron core is slipped 
a tube of insulation on which the secondary coil is directly wound. 
Over the secondary coil is then slipped another tube of insulation, 
and over this are slipped the primary coils, which are then connected 
up as desired. If spare coils and insulation tubes are kept in stock, 





FIG. 2.—THREE-PHASE CORE, 


a transformer can readily be repaired in an hour or two, and imme- 
diately placed in service. The cost of repairing the transformer is 
a very small item, only that part of the winding that is actually in- 
jured being replaced, whereas when transformers of numerous other 
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designs are injured they must be returned to the factory and be 
completely rewound. 





FIG, 3.—THREE-PHASE CORE WITH COILS IN PLACE. 


As seen from Fig. 1, the transformers are provided with a cast- 
fron case having radiating flanges for assisting in keeping the oil 





FIG. 4.—-VOLTMETER TRANSFORMER. 


«ool. The case is perfectly oil-tight, and is provided with a screw 


plug for emptying the oil when required. 





FIG, 5.—-10,000-VOLT TESTING TRANSFORMER. 


The finished core is shown in Fig. 2. It is built up of iron stamp- 


ings .014 in. thick, carefully varnished to insure individual insulation, 
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and thereby to reduce eddy currents. The iron is selected with 
especial reference to its low hysteretic constant and non-ageing 
quality. The end supports of the core serve both for holding the 
laminations in place and for protecting the coils. 

The appearance of a completed three-phase, star-connected trans- 
former without its case is indicated in Fig. 3. It will be seen that a 
primary (high-potential) coil may quickly be removed after the top 
end support has been taken off. 

These transformers are manufactured by the Brush Electrical En- 
gineering Company, 106 Belvedere Road, London, S. E., which builds 
core-type transformers, both single and polyphase, for all purposes. 
Figs. 4 and 5 represent respectively a special single-phase voltmeter 
transformer and a portable transformer outfit complete with volt- 
meter, safety switch, fuses and red indicating lamp, for testing up 
to a pressure of 10,000 volts. 





Single-Phase Motors for Elevator, Hoist and 
Traveling Crane Service. 





The Wagner Electric Manufacturing Company is now prepared to 
furnish 60-cycle single-phase alternating-current motors for eleva- 
hoist and traveling crane service. These motors, which are of the 
induction type, possess all the desirable characteristics of the best 
types of direct-current motors for work of the same character, as 
will be appreciated from the following description. 

It is well known that motors for this service must possess the 
characteristics of the series direct-current motor for starting, and 
of the shunt direct-current motor for continuous running at full 
speed. In the construction of direct-current motors it is, there- 
fore, usual to employ compound windings, predominence being given 
to the series or shunt coils, depending upon the immediate kind of 
service to be performed. In elevator work, the series type of direct- 
current motor is very desirable during the starting operation, but 
shunt windings are imperative to provide safety against “running 
away” of the equipment. The single-phase motor now offered by 
the Wagner Company possesses in one winding the starting char- 
acteristics of the series type of direct-current motor, and the run- 




















SINGLE-PHASE ELEVATOR MOTOR. 


ning characteristics of the shunt type, and this innovation is claimed 
to be one of the most important made in recent years. 

Elevator service imposes a heavy inertia load at the instant of 
starting. With the best types of elevators, this load is about 50 
per cent. in excess of full running load. The driving motor must, 
therefore, develop at the first instant of starting a torque not less 
than 50 per cent. in excess of its full running torque. In the best 
types of direct-current elevator motors, this excess of torque is de- 











APRIL I, 1905. ELECTRICAL 
veloped with about 50 per cent. excess of starting current over full 
load, running curent; that is, it develops the same torque per am- 
pere under starting conditions, as under full-load running condi- 
tions. The same is true of the new Wagner single-phase motor, 
the starting current of which under full lgad conditions does not 
exceed 50 per cent. of the full-load running current. This excess 
of starting current very quickly disappears, since the nature of the 
service is such as to require an excess of torque momentarily 
only, the first couple of turns of the driving mechanism eliminat- 
ing the inertia elements. Therefore, the excess energy demand 
from the circuit to provide the necessary starting toque is also lim- 
ited to one or two seconds only. With the proper controlling 
mechanism, the starting current will, therefore, fall to full-load 
value within two seconds after being applied to the motor, and will 
thereafter be of practically full-load value up to full speed. 

The inherent characteristics of this single-phase motor are such 
that this load is not applied abruptly to the circuit, but may be with 
the proper controlling devices, applied with sufficient gradation to 
make it possible to serve an elevator motor from the same trans- 
former carrying lights without affecting the lights to a noticeable 
extent. 

As with all types of induction motors, the power factor of this 
new form of motor is less than unity. By proper design, however, 
a power factor has been secured of from 80 to 85 per cent., both in 
starting and while running—a condition which, it is claimed, has 
heretofore not been secured in any commercial form of either sin- 
gle-phase or polyphase motor. 

Elevator service requires an acceleration from rest to full speed 
of from 4 to 10 seconds, depending upon the frequency of stops, 
and on the kind of duty to be performed. Freight elevators are 





Fics. I AND 2.-—FRONT AND REAR VIEWS 


usually accelerated in about twice the interval as the best types of 
passenger elevators. The inherent characteristics of the present 
motor are such that the acceleration can be made anything desired, 
and in every respect practically identical with that of the best types of 
direct-current elevator motor. 

Conditions frequently arise in elevator service under,which it is 
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very desirable to employ the braking power of the motor running as 
a generator on the down trips. This motor is such as to act as an 
induction generator when the armature is rotating at speed in ex- 
cess of synchronism. 
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Cooper Hewitt Mercury Vapor Converter. 





The accompanying illustration shows a 30-amp. Cooper Hewitt 
mercury vapor converter, for converting alternating to direct cur- 
rent up to an e.m.f. of 120 volts direct current, and applicable to 
storage battery charging. 

The apparatus in general consists of a large glass bulb or globe with 
a small puddle of mercury at the bottom constituting the negative elec- 
trode, and supporting from the top of the globe two more electrodes of 
iron or other material. The electrodes are of various shapes, usually 
not over one or two inches in size. Platinum lead wires run from 
the electrodes to the outside line wires through the glass, which 
makes a perfectly air-tight joint with this metal. The bulb is ex- 
hausted as perfectly as possible of all gases except the mercury vapor. 

The direct current from the converter may in general be used for 
any apparatus for which direct current is suitable, but for different 
uses different arrangements of circuits are preferable. The converter 
is especially useful for charging storage batteries from an alternat- 
ing-current supply circuit; for running small direct-current motors, 
and when built in larger sizes, for operating railway motors from al- 
ternating circuits. The commercial apparatus now manufactured by 
the Cooper Hewitt Electric Company, New York City, is intended 
for charging storage batteries and the operation of direct-current 
motors for electrolytic work. 

The apparatus shown consists of a glass bulb about g in. in diam- 
eter, which is entirely enclosed and mounted in a suitable holder. A 
small switchboard is mounted on the front. On this board are 
placed a direct-current ammeter, voltmeter, two double-pole switches 
and a regulator to give current adjustment. This entire apparatus 
occupies a space about 15 in. wide by 20 in. long by 20 ih. deep. It 








oF SINGLE-PHASE VAPOR CONVERTER. 


can be placed conveniently on the floor or mounted against the wall. 
The outfit can be readily installed in any garage or automobile 
stable, where only alternating current is available. As there are prac- 
tically no moving parts there is little chance of anything getting out 
of order, and therefore no special care is necessary. Its cost is lower 
and its efficiency higher than the motor-generator set, and no atten- 
tion is required. The apparatus, being protected by fuses, may be left 
running over night, provided the batteries are not overcharged. 

The outfit is automatic, i. e., it starts on the closing of the alter- 
nating and direct-current switches, and if, for any reason, the 
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converter should go out, it will start itself, provided the conditions 
of voltage, etc., are such as to make operation possible. In other 
words, the apparatus may be left running with the assurance that 
should it go out through a momentary failure of the alternating- 
current supply it will start again on the return of the voltage. It 
may also be rendered non-automatic by the opening of a switch. 
The current can be adjusted while running throughout the full 
range. The apparatus is stable and will operate throughout any 
reasonable range of voltage. 

With alternating voltages not exceeding 450 volts, an auto-trans- 
former is used for obtaining the proper potential for operating the 
converter. On higher voltages a transformer with separate primary 
and secondary coils is used. 

The maximum capacity of the converter is 30 amp., continuous 
running, and the current is adjustable as low as 6 amp. It may be 
adapted to any direct-current e.m.f. up to 115 volts. The apparatus 
is designed for any single-phase, constant-potential supply circuits 
of 60 cycles. 

The vapor converter itself has a number of interesting character- 
isterics. Its vacuum is similar to that of the mercury vapor lamp; 
on the other hand, since it is not intended to give light, its length 
is as short as possible; this means that the voltage across the con- 
verter, which represents its total resistance, is reduced to 10 or 15 
volts. As in the mercury vapor lamp, this voltage is practically 
constant, regardless of current, except for small current. On the 
other hand, since with large currents in the container there is a 
considerable loss of energy, there is developed within the enclosing 
chamber a considerable amount of heat, which must be dissipated. 
It is, therefore, necessary to make the container itself of consider- 
able size to get cooling surface; the mercury of the negative elec- 
trode is evaporated during the operation, and condenses on the sur- 
face, flowing back again to the electrode. 





ee 


Electric Power for Charging Open-Hearth 
: Furnaces. 





An interesting example of the application of electric power to 
modern manufacturing equipment for heavy service is that afforded 
by the Wellman open-hearth charging machine, shown in the accom- 





FIG, I.—-OPEN HEARTH CHARGING MACHINE. 


panying illustrations. This machine eliminates the laborious work of 
hand charging, thus securing not only great saving of labor, but also 
of time required in charging the furnace, thereby increasing the out- 
put obtainable in a given time. The material to be fed into the 
furnace is handled in charging boxes placed on cars which travel 
on tracks in front of the furnaces to be served, and it is the function 
of the charging machine to pick up the loaded boxes, charge them 
into the furnace, invert the charging box and withdraw it empty from 
the furnace, replacing it in its original position on the charging car. 

The “Hgh Type” charging machine (Fig. 1) is the one in most 
general use. The frame is of steel and mounted on wheels, two of 
which are geared to an electric motor. This frame-work supports 
four steel columns, on which are carried two steel beams which pro- 
ject toward the furnace and over the track on which the charging 
cars travel. These beams are provided with tracks, on which travels 
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a carriage, on the front end of which are hung supports for the 
charging bar. This bar is carried on trunnions, located at about the 
center of its length, permitting the front end of the bar to be raised 
or lowered as required. The bar is made “T”-shape at the front, to 
fit into a recess at the back of the charging box. To the rear end 
of the bar is attached the operator’s cab containing the electric con- 
trollers, also a small motor for turning the bar and a lever for 
throwing in the bar in locking the charging box to it. On the car- 
riage is located the motor for effecting the traverse, and also a 
motor which raises and lowers the end of the bar, by means of a 
train of gearing connecting with a shaft which is provided with a 
crank at each end. 

The operation of the apparatus is as follows: The train of charg- 
ing cars loaded with charging boxes having been brought in front 
of the furnace, the machine and its carriage are moved until the end 
of the charging bar is exactly over the box to be charged. The lift- 
ing motor is then started, tilting down the front end of the charging 
bar until the “T”-head engages in the corresponding recess in rear 
end of the charging box. The operator then locks bar to the box 





FIG. 2.—CHARGING MACHINE, CARNEGIE STEEL COMPANY, SHARON, PA. 


by means of a locking bar in the center of the bar. If box is not 
exactly in front of door through which it is to be charged, it is 
shoved to proper place by the machine, taking the whole train of 
cars with it—the machine in fact being regularly used as a shifting 
locomotive. When bar is in proper place, the lifting motor is re- 
versed, thus lifting the front end of charging bar and with it the box. 
The furnace door is then raised and by means of traverse of car- 
riage, the box is run into the furnace. The bar is then rotated by 
means of motor located in cab, inverting and emptying the box. It 
is then reversed and withdrawn from the furnace and replaced on 
the car, the operation being repeated with successive charging boxes. 
until the furnace is fully charged. The machine is then moved to 
the next furnace to be charged. 

In the Welmann low-type charging machine, the frame on which 
the carriage or trolley travels, is located near the floor. The general 
operation is similar to that of the high-type machine above de- 
scribed. This form of charging machine requires more floor space 
than the high type, but is exceptionally well suited for extremely 
heavy service and also for use where open-hearth furnaces are charged 
with hot metal, as it allows better opportunity for a ladle crane to 
operate over it to advantage. 

The charging machine is also sometimes built in overhead or 
crane type, the bridge consisting substantially of an overhead travel- 
ing crane, from the trolley or carriage of which is suspended the 
charging mechanism. The runway on which the bridge travels may 
be located parallel with the furnaces or at right angles to them, as 
conditions may require. The Wellman charging machine is the in- 
vention of Mr. S. T. Wellman, president of The Wellman-Seaver- 
Morgan Company, Cleveland, Ohio. The machine shown in Fig. 1 
is installed in the open-hearth plant of the Grand Crossing Tack 
Company, Hutchinson, III., and that of Fig. 2 in the Sharon (Pa.) 
works of the Carnegie Steel Company. The latter illustration also. 
shows a Wellman 40-ton trolley ladle crane with 10-ton auxiliary 
trolley. 
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A Lightning Arrester Installation. 





Electric stations differ in the size and shape of the building, in 
the apparatus installed, in the method of installing the apparatus 
and in the number, voltage and current capacity of the feeders, all 
of which affects the installation of protective apparatus. Unfortun- 
ately, lightning arresters are not always considered when making the 
preliminary plans for a station, and, generally, when it comes to in- 
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FIG. I.—INTERIOR OF STATION. 
stalling these devices, but little space is available, and they must be 
located where convenient or possible. 

The accompanying illustrations show a lightning-arrester installa- 
tion erected in the power station of the Dan River Power and 
Manufacturing Company, Danville, Va. 

Three views of the station interior are shown, namely, the light- 











FIG. 2.—LIGHTNING ARRESTERS. 


ning arresters (Fig. 2), the choke coils (Fig. 3), and a general view 
of the station (Fig. 1). 

There are two 750-kw. and one 500-kw., 6,600-volt, three-phase, 
25-cycle generators supplying a three-phase transmission line of 
three 4-0 B. & S. solid conductors. Lightning arresters are in- 
stalled at each end of this line. Those in the power station are ad- 
mirably located for inspection, discharges being visible from the 
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floor of the power station, while the condition of the cylinders can 
be inspected without difficulty. They are located immediately at 
the entrance of the wires to the building. Three single-conductor 
cables would be more secure than the three-conductor cable shown, 
which is subjected to static strains, as it is connected outside of 
the choke coils. 

The choke coils, as shown in Fig. 3, are under the switchboard 
gallery. There is a set of coils for each generator which gives the 





FIG. 3.—-LIGHTNING ARRESTER CHOKE COILS. 





best possible protection of the generators from static strains caused 
by disconnecting the machines from the bus, one coil being. perma- 
nently connected in each generator switchboard lead. The coils 
have large areas, thus providing large cooling surfaces so that 
deterioration of the insulation from heating is negligible. The design 
also allows of the maximum amount of insulation between the ends 
of the coils where the voltages set up by discharges are greatest. 
The supports and insulators are strong and rigid. Trouble might 
be experienced from the heat given off by the field rheostats, if 
the underside of the switchboard gallery had been enclosed, though, 
as it is, the ventilation is good, and no trouble should ensue from 
this cause. 


_-————___—___—_—_ 


Heat Conduction and Radiation of Insulat- 
ing Varnishes. 





An interesting series of tests has been made at the Electrical Test- 
ing Laboratories under the direction of Mr. John C. Dolph, on 
various insulating varnishes with the object to determine their com- 
parative heat conduction and radiation properties. Mr. Dolph had 
been led to believe by previous experiments that insulating varnishes 
could be compounded which would have a greater capacity than 
varnishes on the market for conducting and radiating heat without 
lowering the dielectric strength of the varnish coating, and the 
elaborate tests above referred to were made to decide the question. 

The tests were made on ten spools, approximately 6 in. in length 
and 3 in. in diameter, wound with No. 18 double cotton-covered 
wire. There were 108 turns to the layer and 18 layers, making a 
total of 1,944 turns. In each coil were included three fine-wire 
thermoelectric coils, one on the outside, one in the middle, and the 
third on the inside. The spools were numbered from 1 to 10, in- 
clusive, and were treated with varnishes and compounds as follows: 

No. 1, clear, quick baking, dipping varnish of an oil and gum base 
variety; No. 2, clear, baking, dipping varnish of an oil and gum base 
variety; No. 3, heat-radiating varnish, brown, dipping baking, of a 
combined oleo-resinous variety, specially treated for heat radiation 
and conduction; No. 4, black, dipping varnish of an oil and hydro- 
carbon base variety; No. 5, black, solid compound of bituminous 
variety, liquified under heat and used only in connection with 
vacuum impregnation apparatus; No. 6, black, brushing varnish of 
a combined oil and hydro-carbon base, treated for heat radiation 
and conduction; No. 7, clear, baking, dipping varnish of an oleo- 
resinous variety; No. 8, black, air drying and baking, dipping var- 
nish of one of the hydro-carbon group; No. 9, black air drying and 
baking dipping varnish of a second hydro-carbon group, and No. 
10, gray, brushing baking varnish of an oleo-resinous variety treated 
for heat radiation and conduction. 
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The varnishes on spools Nos. 1, 2, 3, 4 and 6 were manufactured 
by the Standard Varnish Company, while the varnishes used on 
other spools were of the kind supplied to the market in the United 
States and Europe for insulating purposes. 

Two methods were employed in testing. According to one method, 
the spools were heated by passing a constant current through them 
and observing the temperature at the inner, the outer and middle sur- 
faces by means of the fine wire thermoelectric coils. The spool 
showing the greatest difference between extremes would be the 
one through which the heat escaped most slowly. Second, by heat- 
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ing the coils by passing a known constant current through them, 
and measuring the average rise in temperature of the spool by its 
increase in resistance. Under the circumstances the spool that be- 
came the hottest would be the poorest in dissipation of heat. 

Four tests were made, in all of which the special varnishes showed 
superior properties for the dissipation and radiation of heat. Spool 
No. 3, in the four tests, occupied the first position; spool No. 1 the 
second position, and spool No, 4 the third position. The accompany- 
ing illustration gives representative curves of the tests. Spool No. 
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Three-Phase Alternator Armature. 


We show herewith a view of a large three-phase alternator arma- 
ture being supplied to the London County Council by the Electric 
Construction Company, Limited, of London and Wolverhampton. 
In all the company is making four three-phase generators for this 
plant, each designed to give a continuous output of 3,200 kilovolt- 
amp. at a speed of 94 r.p.m. and 25 cycles, the output being rated 
with a power factor of 94 per cent. The working pressure is 6,600 
volts, and the current per phase 280 amp. The machines will be called 





THREE-PHASE ALTERNATOR ARMATURE, 


upon to give an overload for two hours continuously of 25 per cent. ; 
that is, 350 amp. per phase. The field magnet system is constructed 
directly upon the Tim of the engine fly-wheel, in which the amount 
of stored energy, when revolving at normal speed, is 11,000 foot-tons. 
The Electric Construction Company will also supply the complete 
fly-wheel. . 
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Electric Soldering Iron. 





A new soldering iron being placed on the market is manufactured 
by Messrs. L. P. Brown & Co., 71-73 West Jackson Boulevard, 
Chicago, Ill. For over a year the company has experimented and 
developed the tool, each detail being studied carefully and all the 
possibilities of the tool tested and compared with others. The tool 
is nicely finished, excellently balanced and is light in weight. It is 
strongly made and simple in construction. It is claimed that this 
soldering tool consumes less current with a higher temperature at the 
tip than similar tools on the market; at the same time it attains its 
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ELECTRIC SOLDERING IRON. 


3 was treated with a clear dipping baking varnish, which has a high 
power of penetration, and its insulating properties are affected by 
special treatment for heat radiation and conduction. In puncture 
tests made, spood No. 6 gave the highest value, namely, 917 volts 
per mil; spool No. 3 gave a value of 826 volts per mil, and spool 
No. 1, 798 volts per miu. The corresponding value of one of the 
commercial varnishes was as low as 83 volts per mil. 


heat in from two to three and one-half minutes, whereas some other 
tools take three or four times as long. 

It compares favorably with gas-heated soldering irons in cost of 
operation, while at the same time it gives a continuous and uniform 
heat. The illustration shows the telephone style soldering iron, which 
consumes only 70 watts. The shell of the heater is three-quarters 
of an inch in diameter and the copper tips are renewable at will. 
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A New Type of Dry-Core Cable, 





Cables for telephone and other similar circuits are now usually 
made up of conductors insulated by paper wrappings. Two insulated 
conductors are twisted together to form a pair, and several such 
pairs are then stranded to form a cable, which is lead-sheathed. A 
cable made up in the above manner possesses one great disadvantage, 
namely, that if, for any reason, telephonic loops of less KR (the 
product of electrostatic capacity and resistance) than one pair be 
required, they cannot readily be obtained free from mutual inter- 
ference due to electromagnetic and electrostatic induction. From 
this it follows that the limit of usefulness of such a cable is reached 
when every pair of wires forms one independent circuit; that is to 
say, superimposing cannot be introduced without the occurrence of 
serious overhearing between the additional circuits so obtained. 

A type of cable which is claimed to possess all the advantages of 
the ordinary cable without the above-mentioned disadvantages is a 
type now being used in very large quantities by the British Post 
Office, in which it is possible to superimpose circuits with entire 
freedom from crosstalk and in which the number of circuits capable 
of being used is much greater than the number of pairs of conductors. 

The cores of the cable are made up of more than one pair by suc- 
cessive twining operations, thus: A. One insulated conductor 















































MULTIPLEX TELEPHONE CABLE. 


twisted with another insulated conductor to form a pair. B. Two 
pairs, made as in A, twisted together to form a core of four wires. 
C. Two four-wire cores, made as in B, twisted together to form a 
core of eight wires. D. Two eight-wire cores, made as in C, twisted 
together to form a core of sixteen wires; and so on. 

The length of lay is varied throughout, and a number of 4, 8, 16, 
etc., wire cores may be stranded into a cable, all being alike or some 
of one and some of another size, while pairs or larger cores may be 
wormed between the main cores of the cable. 

If each conductor weighs 100 pounds per mile, there may be ob- 
tained from any one core of sixteen wires the undermentioned loops: 


8 loops with conductors of 100 lbs. per mile. 
4 loops with conductors of 200 lbs. per mile. 
2 loops with conductors of 400 lbs. per mile. 
1 loop with conductors of 800 lbs. per mile. 

It is important to notice that the loops of any one group will not 
interfere with the loops of the same or any other group, since they 
are twisted independently with different lengths of lay. 

It is found that, in any operation of bunching or grouping as de- 
scribed above, the increase in the electrostatic capacity is small com- 
pared with the decrease in the electrical resistance; the increase in 
capacity measured between wire and wire being only about 30 per 
cent. 

The following table, showing the decrease in K R as the grouping 
proceeds, is compiled from the results of actual tests. 


L=one conductor of the loop. 


L'=the other conductor of the loop. 
Electrostatic 


L L} Resistance of 
Loops in Capacity per K. R. per 
ohms per mile between mile of 
mile. Conductors. loop. 
a es ce aan aa aaa etd II -056 .616 
a+b ere Oe eer eee 5.5 .073 -402 
Pit Aba ie e+f ete RR See 2.75 .098 +270 
a c i+j 
e+f+e+h i eiigio | ea 1.375 +135 .186 


By the successive twinning system of constructing cable cores, 
therefore, circuits of lower K R than one pair may readily be ob- 
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tained, and because of the differential twinning of the components, 
the circuits so obtained will be free from overhearing. 

In addition to the advantage of being able to obtain loops of low 
K R, the cores made by successive twinning may be used for super- 
imposed circuit working without overhearing between the various 
parts. The accompanying illustration shows how 15 circuits may be 
obtained from a sixteen-wire core. 

In all telephone systems inconvenience is felt for want of circuits 
between one exchange and another for switching-through purposes 
(called junction circuits). At present the number of these circuits 
cannot be increased without laying additional cables, but if a cable 
made up as described were employed between one exchange and an- 
other, additional circuits could be obtained by superimposing after 
each pair in the cable had been made use of. 

These cables are made under patents to Dieselhorst & Martin by 
Siemens Brothers & Co., of London. 


Portable Refrigerating Plants. 








The advantage to the central station man of securing a load 
which can be maintained at a maximum during the daytime and re- 
duced to a minimum or entirely removed during hours of lighting, 
and, fluctuating with the seasons, becomes much augmented in the 
summer months, is too well appreciated to admit of discussion. Such 
a load is furnished by electric motor-driven mechanical refrigerators. 
The accompanying illustration represents a self-contained portable 
refrigerating plant designed for household use. All complication 
has been eliminated and the operation so simplified that the machine 
can be placed in charge of the ordinary servant. The control of the 
machine is automatic throughout, the only manually-operated device 
being the electric switch for starting and stopping the machine. The 
ammonia expansion valve is automatically opened and closed, while 
the supply of water for condensing purposes and the pressure in 
the ammonia tank are kept at the required valves without human at- 
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PORTABLE REFRIGERATING PLANT. 


tendance. The machine illustrated requires a %-hp motor. It 
operates during the daytime for from 8 to 10 hours when sufficient 
cold is stored up to maintain practically even temperatures through 
the night, while the machine is idle. An advantage possessed by the 
method of refrigeration by mechanical means rather than by the 
melting of ice is found in the fact that the cold air thus produced is 
absolutely dry, sweet and pure, thereby preventing the possibility 
of slime or the lodgment of disease germs, which attend the use 
of ice. 

As indicated in the figure herewith, the entire plant is assembled 
as a unit, the machinery being on the same base as the refrigerator. 
As received from the factory, the plant is ready for operation, it 
being necessary simply to connect to the sources of power and of 
water. These plants are manufactured by the Brunswick Refrigerat- 
ing Company, New Brunswick, N. J. 
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Turbines of the Ontario Power Company, 
Niagara Falls. 





A horizontal type turbine of the largest capacity ever built has been 
assembled in the power house of the Ontario Power Company, 
Niagara Falls. A view of the turbine as assembled in the shops of 
the manufacturer is reproduced herewith. The turbine stands 13 ft. 
in height above the floor, and the bed plates measure 21 by 29 ft. 
It was designed and built by J. M. Voith, Heidenheim a. d. Brenz, 
Wiirttemberg, Germany, and is the first of twenty to be installed for 
the development of 200,000 electrical hp, each turbine driving a 
10,000-hp generator. They are rated as follows: 11,340 hp, 20 cu. 
meters (700 cu. ft.) per second, 187% revolutions, when operated 
under a head of 53.4 meters (175 ft.). 

The turbines are of the inward-flow, double Francis type, 
two runners of 78 in. in diameter, each capable of developing 5,700 hp. 
The water is controlled at the turbine by swivel gates, .which also 
act as guides. Lombard governors will be used. Relief valves are 
provided at the end of each penstock, discharging directly into the 
tail race. 

These enormous turbines are supplied by penstocks 9g ft. in diam- 
eter, which enter the power house below the floor level. Where 
each penstock enters the building, a heavy thrust flange is imbedded 
in the enormous mass of concrete which forms the foundation of 
the entire plant. The thrust of the water column equals 650,000 
pounds for each turbine. The turbines are set above, to one side of, 
and with shafts parallel to the penstocks, so that the supply pipes 
turn at an angle of 90° on the horizontal and 45° upward. The supply 
pipe ends in a spiral housing of heavily reinforced plates. 

The 175 ft. of head is made up of 155 ft. above the center of the 
shaft and 20 ft. below. Since the water level of the river varies 
account of the narrowness of the gorge, the tail race is 
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greatly on 





I1,390-HP TURBINE, ONTARIO POWER COMPANY. 


separated from the river by a weir, with a crest 7 ft. above normal 
river level. Both draft tube and tail race below the floor level are 
entirely of concrete. 

On account of the large and heavy pieces, special cars were neces- 
sary for transportation. The second turbine has been received, while 
the third has been shipped and the fourth is under construction. 
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New Sturtevant Generating Set. 





The generating set shown in the accompanying illustration was 
built by the B. F. Sturtevant Co., of Boston, Mass., for the use of 
the United States Government, and in accordance with specifications 
of the Navy Bureau of Equipment. The engine is of the high-speed, 
reciprocating type, designed to run at 630 r.p.m. The cylinder, which 
is cast with the frame, is 4% in. diameter and 4%-in. stroke. The 
valve is of the balanced piston type, and is operated by a Shepherd 
governor attached to the fly-wheel. Quick action and regulation 


ELECTRICAL WORLD anp ENGINEER. 





VoL. XLV, No. 13. 


within 144 per cent. from full load to no load are obtained with 
this governor. The piston is secured to the rod by a taper fit, while 
the rod itself is held to the cross-head by a set-nut. 

A neat cast-iron frame suitably lagged encloses the entire engine. 
The frame is pierced for a large door on front which provides 
ready access to the interior, and also serves to confine the oil 
within the case. The engine is remarkably silent in its working and 
is of a type especially desirable for yachts and similar service. 

The generator is of the eight-pole type, designed for a continuous 
output of 5 kw at 650 rp.m. The magnet frame is of cast iron, 
to which are attached by through bolts the pole pieces of wrought 
iron with cast-iron shoes. The field coils are easily removable from 
the pole pieces. 


The armature is of the iron-clad, two-circuit, form-wound, ven- 





5-KW GENERATING SET. 


tilated drum type, having a core of special low steel mounted upon 
a cast-iron spider which has a hub extension for the support of the 
commutator. The armature coils are well insulated with material 
not affected by heat or ordinary atmospheric moisture. 

The commutator is mica-insulated between segments, with end 
insulation of micanite rings. The brushes are mounted upon studs 
which project from a brush rigging attached directly to the magnet 
frame. The brush holders are adjustable and are of the sliding 
socket shunt type, each brush being supplied with a flexible con- 
nection and having a carrying capacity not exceeding 30 amp. per 
sq. in. Each brush with holder may be separately adjusted, and ,is 
readily removable for cleaning and repairs. 

The generator is capable of carrying for short periods of time 50 
per cent. overload, without shifting of brushes or flashing at com- 
mutator, and is capable of continuous operation at 25 per cent. 
overload without sparking or undue heating. 

After a continuous run of ten hours, at full load, the increase in 
temperature above that of the surrounding atmosphere will not 
exceed 40° C., in any of its parts. The insulation resistance is 
such that it will withstand a break-down test of 1,500 volts for a 
period of one minute and shall show a resistance of at least one 
megohm with an initial voltage of 500. 

The total weight of the set, which includes the engine, generator 
and sub-base, ready for operation, is 1,140 pounds. 
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Electric Drive in Packing Plant. 


T. M. Sinclair & Co., who it will be remembered secured a Blue 
Banner at the St. Louis Exposition, and are known as one of the 
most progressive of the packing companies, will operate their plant 
at Cedar Rapids, Iowa, by electric power, the entire equipment for 
which has been ordered from the Allis-Chalmers Company, and is 
to be furnished by its electrical department, the Bullock Electric 
Manufacturing Company, of Cincinnati. It will include a 75-kw 
engine type generator, a 200-kw belted generator and about forty 
motors ranging in size from I to 40 hp, to be used for an individual 
drive system. The proposed change is brought about by the growing 
needs of the Sinclair plant, which already covers nearly 400 acres 
of ground and gives employment to 1,500 men. 
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Electromagnetic Clutch. 





The electromagnetic clutch shown herewith, and manufactured by 
the Williams Electric Machine Company, Akron, Ohio, is of the 
friction disc type. The discs are clamped by magnetic action induced 
by the energizing coil shown concentric with the shaft. The magnet 
coil is energized through contact slip-rings and is enclosed in an 





FIG. I.—ELECTROMAGNETIC CLUTCH. 


-oil and water-proof case so that the clutches can be run in oil if re- 
quired and in any case should be lubricated occasionally. The inter- 
leaved driving discs are mounted through their respective key lugs 
one-half on the driving member, B, and one-half on the driven 
member, A. 

As the driving discs are loosely fitted to the key lugs, the arma- 
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FIG. 2.—CONTROLLING CIRCUITS. 


ture, D, when it is magnetized by the action of the coil, slides on 
the hub, B, and presses against the driving discs and brings their 
surfaces into intimate contact. This action also reduces the reluct- 
ance of the magnetic circuit and automatically increases the disc- 
clamping effect, which, of course, in its turn increases the transmit- 
iting power of the clutch. 

The multiple interleaved discs introduce into the magnetic circuit 
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a number of minute air-gaps in series; on cutting off the current 
from the energizing coil, the release of the clamping effect on the 
discs causes these air-gaps to open up, and the rotative action of the 
discs on the driving member accentuating this condition, the objec- 
tionable “residual effect’ (holding of grip after the current is turned 
off through the action of the residual magnetism), heretofore com- 
mon to magnetic clutches, is entirely overcome. The special ma- 
terial of the plates also tends to this desirable result, the clutch letting 
go its grip in the most prompt and satisfactory manner when the 
current is turned off. 

The holding or gripping property of the clutch can be practically 
increased to any point desired by simply decreasing the resistance 
in series with the magnet coil and thereby allowing more current to 
flow through it. As a low saturation of the magnetic circuit is used 
in the design of the clutches, a very small increase of the magnetizing 
current has a very great increasing effect on the grip of the clutch. 
This increase in grip is practically porportional to the increase in 
magnetizing current. The saturation curve is almost a straight line 
up to the limit of current allowed to pass by the resistance of the 
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FIG. 3.—AXIAL SECTION OF CLUTCH. 


magnet coil. For instance, if a clutch using 4% amp. of current was 
gripping sufficiently to transmit 10 hp, then an increase to I amp. 
would give sufficient grip to transmit 20 hp at the same speed. 

A 15-hp clutch at 300 r.p.m. consumes % of an ampere at I10 volts, 
or in other words considerably less than is used by an ordinary 16-cp 
incandescent lamp. 

Fig. 2 shows a connection diagram of a 24-in. swing engine lathe 
equipped with a set of clutches and electric brake. The controlling 
switch is located on the lathe carriage convenient to the hand of 
the operator. On account of the small amount of current handled 
this controller can be made even smaller in case of necessity than 
shown in this cut. 

To the contact points of the controlling switch a four-wire cable 
connects clutches, brake and line. In the controller shown no 
starting resistance is used in connection with the clutch coils and 
controller, as it is unnecessary except in cases where a very slow 
start is desired; but such resistance may be added if needed and 
also a controller with additional contact points to allow its introduc- 
tion into the circuit. The connection cable is insulated with flexible 
rubber and covered with a braided protection. 
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New Equipment for Springfield Central 
Station, Mass. 





The United Electric Light Company, of Springfield, Mass., has 
recently determined to add three turbo-alternators to its city plant, 
to take care of new business and supplement the present water power 
stations at Indian Orchard and Birchen Bend. One of the units 
has been installed and has been giving good service for some time. 

Each of the machines consists of a 1,000-kw horizontal Westing- 
house steam turbine running 1,800 r.p.m. and direct-connected to a 
5,500-volt, two-phase, 60-cycle, four-pole alternator of the same 
make. The floor space in overall dimensions of the turbo-alternator 
proper figures a little over .18 sq. ft. per kilowatt of rated capacity. 
The exciter installed consists of a 25-kw, 125-volt, six-pole, com- 
pound-wound generator, direct-driven by an 8'%4-in. by 8-in. West- 
inghouse Standard engine, the set having two fly-wheels with a com- 
mon diameter of 42 in. and faces 3% in. and 6 in., respectively. 
The normal speed of the exciter set is 350 r.p.m., and in decided 
contrast to the large turbo-alternator it occupies a floor space of 
about 2 sq. ft. per kw. A Deane air pump and jet condenser, 15 in. 
by 30 in. in cylinder dimensions, is installed with the turbo-alter- 
nator, and the auxiliary equipment also includes a compound 10-in. 
by 22-in. by 18-in. steam pump and a 3-in. by 2-in. by 3-in. air pump, 
both of Deane make. 

Foundations are now being prepared for the reception of the 
second unit. 
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Automatie Motor Starters. 





A recently developed type of automatic pressure regulating con- 
troller is shown in Fig. 1, which has met with much success wherever 
introduced, notably on the air storage tanks for the brake equipment 
of the street cars in St. Louis and the pneumatic signal system in 





FIG, I,.—-PRESSURE REGULATING CONTROLLER. 


the New York Subway. The pressure operated portion of the con- 
troller is formed of a gauge consisting of a semi-circular tube ar- 
ranged to be straightened by the pressure, as is common in steam 
practice, The motion of the tube causes one or the other of two 
contacts to be made according to whether the pressure is above or 
below certain values. The lower and higher gauge pressures may 
be placed at any desired values, and may cover a range sufficiently 
wide that the motor will not be continually in the act of starting 
and stopping; that is, the sensitiveness of the controlling device 
may be adjusted at will, acording to the nature of the service de- 
sired. The contacts controlled by the pressure gauge serve for 
short-circuiting one or the other coil of a double-coil magnet whose 
plunger occupies a position depending upon the coil in use. The two 
coils of the magnet are wound one adjacent to the other, and are 
connected in series, so that when one is short-circuited the plunger 
is drawn to the other end of its travel where it is held by magnetic 
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attraction, even after the short-circuit is removed, until the other 
coil is short-circuited coincident with the extreme change in the 
tube of the pressure gauge. The main switch in the line to the 
motor will be open or closed according to the position of the plunger 
which throws into or out of circuit a relay magnet operating the 
main line switch. The relay magnet, main line switch and blow-out 
form an integral part with the wrought-iron pipes which cover the 
resistance coils. 

When the main circuit to the motor is completed the motion of 
the armature causes the worm shaft at the top of the controller to 
drive the magnet clutch, which lifts the rheostat handle. When 
the handle has reached the end of its travel, the magnet clutch is 
automatically released, all of the starting resistance is short-cir- 
cuited, while the retaining magnet holds the handle in place. A 
noteworthy feature of the controller resides in the method by which 
the acceleration of the motor is governed by the load. The motion 
of the rheostat arm is positive, being determined entirely by the 
actual movement of the motor itself. 

A simplified form of automatic starter, intended for use with a 
manually-operated main line switch, is shown in Fig. 2. The device 
consists of a series of contacts over which play carbon short-cir- 
cuiting brushes, the movement of which is caused by an electro- 
magnet and is dampened by an oil dash-pot. In series with the coil 
of the magnet is connected a dead resistance for the purpose of de- 
creasing the current to just that value necessary to hold the plunger 
of the magnet at the top end of its travel. This resistance is in 
circuit only when the plunger is at the top, being at other times 
short-circuited by a set of contacts which are opened with a hammer 
blow as the plunger reaches the top. When the resistance is not 
in circuit, the current through the magnet has that value necessary 
to draw up the plunger at the proper rate. The valve of the dash-pot 
is provided with 1/16-in. clearance on its upward stroke and is 





FIG, 2.—SOLENOID MOTOR-STARTER. 


arranged to drop without hindrance by gravity alone when the 
retaining magnets become de-energized upon the opening of the 
main motor circuits. 

The resistance units employed with the starters represented in 
both Fig. 1 and Fig. 2 present several features worthy of note. The 
resistance proper consists of iron wire in the form of a helix, of 
which the return circuit is made through the center by way of a 
conductor insulated with fire-resisting material. Each helix is placed 
in a glass tube, which is enclosed in a sufficient length of wrought- 
iron pipe. After the resistance unit has been thus assembled the 
pipe is filled with sand, and a cap is screwed over the end, thereby 
making a well-insulated unit of exceptional mechanical strength, and 
one having a large superficial heat radiating surface. 

These controlling devices are manufactured, under patents granted 
to G. H. Whittingham, by the Automatic Switch Company, 131 
Liberty Street, New York. 
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Industrial and Commercial News 





Commercial Intelligence. 





THE WEEK IN TRADE.—Spring trade responds to seasonable 
weather, and shipments of merchandise have increased so rapidly that 
railway facilities are severely taxed. At many points there is com- 
plaint of car and motive power shortage, and navigation on lakes 
and rivers at the North has not opened as promptly as business de- 
mands. The customary damage from floods has rendered many 
mills idle, and several minor events added to the number of unem- 
ployed, but these temporary adverse features are more than offset by 
the resumption of outdoor work, especially in building operations 
and on the farms. Buyers are arriving in large numbers at primary 
markets, warm weather accelerating preparations for Easter trade. 
Manufacturing activity continues, the best news of the week coming 
from the iron and steel industry, where new records are constantly 
established. Textile plants are also increasingly busy, but there is 
frequent complaint of small profits because of high costs of produc- 
tion, particularly as to raw material and labor. Holders and makers 
of iron and steel products appear to have secured control of the situa- 
tion. It is no longer considered desirable to delay the placing of 
contracts in expectation of better terms. On the contrary, in many 
steel shapes it has become impossible to secure deliveries at specified 
dates, some mills having withdrawn from the market because con- 
tracts cover their entire output up to the end of the year. Although 
boom conditions have been avoided thus far and comparatively 
steady quotations prevail, it is possible that in some departments of 
the industry urgent orders may soon go abroad. Two special features 
have developed during the past week—a maximum movement of iron 
ore was announced, and the largest single contract on record for 
steel billets was placed. Railway earnings reflect a heavy grain 
movement, a large movement of iron and allied products, and heavy 
merchandise shipments in an increase of 9 per cent. for the first half 
of March. Bank clearings, on the other hand, show a subsidence in 
speculation in a decrease from last week, but still show enormous 
gains over last year. Building activity increases as the season ad- 
vances, and reports indicate that a very large amount of building 
will be done at the leading cities. The copper market was strong 
and a large business was done, both for home and export trade. It 
is reported that most of the producers are well sold out for some 
time to come. Quotations are unchanged at 15% to 153c. for 
Lake; 15% to 15%c. for electrolytic; 147% to 15c. for cathodes, and 
14% to 14%c. for casting stock. The number of business failures 
during the week ending March 23, as reported by Bradstreet’s, num- 
bered 204, as against 186 the previous week, and 215 the correspond- 
ing week last year. 

TANGENTIAL WATER WHEELS.—Among orders recently 
taken by the Abner Doble Company, San Francisco, for tangential 
water-wheels are the following: For the Electra plant of the Stand- 
ard Electric system the company is now building three 7,500-hp 
Doble water wheels. One of the units will operate under a 1,250-ft. 
head at 400 r.p.m., the water being delivered through a 7-inch nozzle. 
The other two 7,500-hp wheels will be directly connected to one 
4,000-kw generator, forming a double unit for utilizing water from 
two separate sources under different heads. The design of this 
unit is an unusual one, inasmuch as each wheel has sufficient capacity 
to drive the generator at full load. One of the wheels will be driven 
by a 6-inch jet under a head of 1,465 feet, the water being taken 
directly from the main gravity conduit. The other wheel is to be 
driven by a 7-inch jet under a head of 1,250 feet, the source of sup- 
ply being a large reservoir at the end of the main conduit. This 
arrangement permits the operation of the generator at full load by 
running either wheel at its full capacity or by running both whee:s 
under partial load, according to the conditions of the water supply. 
Fach of the three Electra wheels will be operated from a Doble needle 
regulating and deflecting nozzle, the deflecting element in each case 
being controlled by a suitable hydraulic governor. A 200-hp Doble 
exciter wheel to operate under a head of 1,465 feet at 720 r.p.m. will 
also be furnished for the Electra plant. Two 800-hp Doble main 
unit wheels and two 40-hp Doble exciter wheels have been built for 
the new Santa Ana No. 2 plant of the Edison Electric Company, of 
Los Angeles. These wheels will operate under a head of 305 feet, 
the speed of the 800-hp wheels being 176 r.p.m. Two 75-hp Doble 
exciter wheels have been built for the Pike’s Peak Hydro-Electric 
Company, of Colorado, to operate at a speed of 975 r.p.m. under a 
head of 2.100 feet, the highest in the United States.. A 300-hp double 
Doble wheel equipped with two Doble needle regulating nozzles 
has been ordered by the Hilo Electric Light Company, of Hawaii. 


For the Nevada City plant of the California Gas & Electric Cor- 
poration, three 570-hp Doble wheels have been supplied to operate 
under a head of 190 feet. The California Fish Commission ordered 
a Doble wheel to work under the low head of 23 feet. The Braden 
Copper Company, of Chile, has ordered four 340-hp Doble wheels 
for operation under 930 feet head, three for belt drive and one for 
direct connection to an electric generator. Doble 12-inch laboratory 
water motors have been built for the University of Illinois and the 
University of Texas. An interesting order recently received calls 
for a complete sawmill outfit to be installed in the Philippine Islands, 
the machinery to consist of a Doble water wheel operating under 
400 feet head and directly connected to the mill. The order included 
the sawmill as well as the riveted steel pipe for the pipe line. 
_EXPORT TRADE.—Among the exports to Japan during the 
eight months ending February, 1905, are the following: Refined 
mineral oil, $1,470,008 in the eight months of the present fiscal year, 
as against $3,286,116 last year; flour, $2,782,371 in 1905, as against 
$4,260,616 last year; sole leather, $2,625,255 in 1905, as against $314,- 
338 in 1904; electrical machinery, $745,604, as against $391,554 last 
year; cars and carriages, $172,143 in 1905, as against $59,019 last 
year, and steel rails, $431,304, as against $157,542 last year; the 
figures being in each case those for the first eight months of the fiscal 
year named. In February alone our exports to Japan were $3,860,428, 
and a like average for the remaining four months would place our 
exports to Japan during the full fiscal year at the high-record total 
of $40,000,000, The great increases in exports in the case of China 
and Japan would seem to justify the expectation according to the 
Department of Commerce, that our total exports to the Orient in 
the fiscal year 1905 will be by far the largest on record approxi- 
mating $140,000,000 in value; while if the shipments to Hawaii from 
the United States be included a total of $150,000,000 would prob- 
ably be reached. For the eight months alone the exports exceed by 
over $23,000,000 those for the corresponding period of any preceding 
fiscal year, being $92,000,000, as against $69,000,000, the figures shown 
by the eight-months’ period of the high-record year, 1900. If, how- 
ever to this $92,523,412 of exports to Asia and Oceania in the eight 
months there be added the $7,375,913, the value of shipments to 
Hawaii from the United States, our total sales to the Orient during 
the period named would be practically $100,000,000 in value, or at 
the rate of $150,000,000 per annum. 

THE NILES-BEMENT-POND COMPANY has announced the 
purchase of a large factory property at Nicetown, Philadelphia, form- 
erly occupied by the Cresswell & Waters Company, for an addition 
to its plant. This property will be greatly improved and equipped 
with modern facilities for use as a foundry for the Bement-Niles 
branch of the company at Twenty-first and Callowhill Streets, and 
also the Niles Crane Works branch, at Meadow and Mifflin Streets. 
This increase of facilities is one of the many important developments 
that have been made by the Niles-Bement-Pond Company recently, 
owing to the recent large increase of business and many large con- 
tracts which have been taken. The combined plants in Philadelphia, 
regardless of the three other large plants operated by the com- 
pany at Hamilton, Ohio; Plainfield, N. J., and Hartford, Conn., will 
now employ about 2,000 men, making it one of the greatest industrial 
plants of the country. 


IOWA WATER-POWER PROJECT.—The Decorah (Iowa) 
Electric Light Company proposes to construct a water-power plant 
for the purpose of operating its steam plant at Decorah, and another 
one at Waukon, Ia. The initial capacity will be about 500 horse- 
power. The water turbines, two in number, are to be direct-con- 
nected to 128-kw, 6,600-volt. three-phase, 60-cycle generators. About 
250-kw of transformers will be needed. 


WESTINGHOUSE TURBINES FOR LA CROSSE, WIS.— 
The Wisconsin Light & Power Company, of La Crosse, Wis., has 
awarded the contract for the generating equipment to be installed 
in its plant to the Westinghouse Company. Steam turbines will be 
used. Considerable other equipment, including electric crance, has 
yet to be purchased. Mr. Jacob Cloos, of Milwaukee, is the con- 
sulting engineer of the company. 


NATIONAL ELECTRIC EQUIPMENT.—The National Elec- 
tric Company, of Milwaukee, Wis., has taken a contract for rotary 
converters, etc., from the Trapp & Limerick Street Railway Company 
(Schuylkill Valley Traction system). The contract calls for two 
s00-kw and a similar number of 300-kw rotary converters with 
transformers, switchboard, etc. The equipment is intended for: in- 
stallation near Philadelphia. 
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33,600-HP. VICTOR TURBINE CONTRACT.—The largest 
water turbine contract that has been awarded for a considerable 
time was‘decided upon this week by Stone & Webster, of Boston, 
Mass. The contract, which calls for no less than 33,600 horse- 
power, is for equipment to be installed in a hydro-electric plant to 
be built on the St. Croix River at a point called Taylor’s Falls, 
located about 45 miles north of Minneapolis. The Platt Iron Works 
Company, successor to the Stilwell-Bierce & Smith-Vaile Company, 
of Dayton, O., will build the turbines. The contract calls for eight 
Victor turbines of 4,200 horse-power, 277 r.p.m. They will operate 
under a head of 55 feet. The Platt people will also build the pen- 
stocks, eight in number, 14 feet in diameter and constructed of 
riveted steel. Four of the turbine units are required to be installed 
in the Taylor’s Falls plant ready for operation this year. The con- 
tract also stipulates that the casings for the four remaining units 
are to be in position before this year is out. A good proportion of 
the material will be on the ground by June. The Taylor’s Falls 
plant is intended to generate electric energy for transmission to Min- 
neapolis, where the power will be utilized: principally for lighting 
purposes. The construction work will be carried out by the St. 
Croix Falls Wisconsin Improvement Company and the St. Croix 
Falls Minnesota Improvement Company (the St. Croix River forms 
a dividing line between Wisconsin and Minnesota). The power will 
be sold largely to the Minneapolis General Electric Company, which 
is controlled by Stone & Webster interests. The contracts for the 
generators and other power-house machinery have not yet been 
given out. 

ENGINE ORDERS.—The Hecker-Jones-Jewell Milling Com- 
pany, of New York City, is having constructed by the Allis-Chalmers 
Company, at the latter’s West Allis shops, three vertical cross~ 
compound Reynolds-Corliss engines, two arranged for rope drives 
and one for direct-connection to a 425-kw, 60-cycle, three-phase Bul- 
lock alternating-current generator, which is to be furnished by the 
Allis-Chalmers Company from its Cincinnati works. The high-pressure 
cylinders of the engines will measure, respectively, 30, 24 and 18 
inches in diameter and the low-pressure cylinders 64, 50 and 38. 
Two will have a stroke of 48 inches and that of the smallest one 
will be 38 inches. The aggregate horse-power to be developed under 
normal steady load conditions is 3,250. A direct-connected engine- 
driven exciter, switchboard, traveling crane and other machinery 
are included in the contract. The American Car & Foundry Com- 
pany has ordered for its Chicago plant a power unit consisting of 
one horizontal, cross-compound Reynolds-Corliss engine, with cyl- 
inders 14 and 32 inches in diameter and a 36-inch stroke, and one 
350-kw Bullock engine-type generator. The Allis-Chalmers Com- 
pany will supply this machinery. It has also been awarded the con- 
tract for the motors to be used on five new cars now being built by 
the American Car Company. 

GREENE’S BIG MEXICAN POWER SCHEME.—Col. W. C. 
Greene, president of the Greene Consolidated Copper Company, is 
pushing forward plans for the construction of an immense hydro- 
electric plant on the Ares River, State of Sonora, Mexico. A route 
for the transmission line that is to be run from the proposed plant 
to La Cananea is now being surveyed under the direction of Mr. 
J. H. Devereaux. The transmission system will be one of the largest 
—if not the very biggest—in the Southern Republic, as it will be 
150 miles long. In addition to supplying his mines and smelters at 
La Cananea with this electrical energy, Col. Greene has decided 
to build transmission lines from the power plant to the town of 
Nacozari and a number of other towns situated in the States of 
Sonora and Chihuahua. The plant will also supply power and 
lights for furniture factories, paper mill and lumber mills, which 
Col. Greene and his associates are preparing to erect at Dedrick. 
It is estimated that 30,000 hp can be developed by the water of the 
river at the point where the generating plant is to be located. At 
least 20,000 hp will be developed in the first instance and contracts 
are expected to be placed within the next two months. 

AMERICANS AFTER GUADALAJARA SYSTEMS.—Advices 
from Mexico state that negotiations are in progress with a view to 
the purchase by Americans of the Bermejillo holdings in the various 
electric lighting and traction systems in and around the City of 
Guadalajara, State of Jalisco. Mr. Bermejillo, Sr., recently died. 
He was one of the richest men in the Southern Republic. He and 
his associates controlled the Guadalajara situation for several years. 
The Bermejillo interests include some 30 miles of mule tramways 
in Guadalajara, the concession for the construction of an extensive 
electric traction system in the city and suburbs and the hydro-electric 
plant at Juanacatlan, where power is generated for lighting Guad- 
alajara. Should the deal go through, about $2,000,000 will change 
hands, and extensive purchases will be made in the States for the 
equipment, etc., necessary for the extension of the Juanacatlan 
power plant. The existing mule lines will also be electrically con- 


verted, and work will be commenced on the building of the road for 
which the concession has been granted. 
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MEXICAN TELEPHONE PROJECT.—The Mexican Telephone 
& Telegraph Company, which, as noted in last issue, is to be formed 
with a capital of $1,000,000 for the purpose of succeeding the Mexican 
Telephone Company, besides constructing an extensive underground 
telephone system in Mexico City and suburbs, proposes to build an 
aerial system in Monterey and Tampico, Mexico, and in Merida, 
the capital, and Progreso, the chief port in Yucatan. The Mexican 
government has granted a new concession for conducting the tele- 
phone business in the Federal district of Mexico, i. e., Mexico City 
and suburbs, for a term of 30 years, provided all cables and wires 
be placed underground within an area prescribed by the authorities. 
Some $200,000 will be expended practically immediately. Boston 
interests control the company, the principal offices being at 4 State 
Street. Mr. Charles H. Rollins is president and Mr. W. French 
Smith, treasurer. The general superintendent is Mr. James Menzies. 
He is now in Boston. 

THE ROBERT GAIR COMPANY will shortly begin the instal- 
lation at its factory in Brooklyn of three new power units with an 
aggregate capacity of 500 kilowatts, to replace the present plant. 
These units are to consist of heavy duty horizontal non-condensing 
Reynolds-Corliss engines, two with cylinders 22 ins. in diameter and 
one with a cylinder of 16 ins., each having a 36-in. stroke, direct- 
connected to Bullock generators. The engines are of the same 
type and general construction, éxcept for minor details, as those 
now running at the Waldorf-Astoria Hotel, and will be furnished 
by the Allis-Chalmers Company from its West Allis works, the 
generators being built by its electrical department at Cincinnati. 

HOOVEN-OWENS-RENSCHLER ORDERS.—The Mitensague 
(Mass.) Paper Company has placed a contract with the Hooven- 
Owens-Renschler Company, of Hamilton, Ohio, for a 250-hp Ham- 
ilton-Holzworth steam turbine, which will be direct-connected to a 
Crocker-Wheeler generator. A contract for two 250-hp Hamilton- 
Corliss engines arranged for direct connection to electric generators, 
has been secured from the Wyoming Valley Gas & Electric Company 
for installation in its Plymouth (Pa.) electric lighting plant. The 
municipal lighting plant at Farmville, Va., is to have a 200-hp Ham- 
ilton cross-compound condensing engine. 

THE AMERICAN ELECTRIC TELEPHONE COMPANY, of 
Chicago, reports a recent shipment consisting of three 200-line 
switchboards for local exchange service, together with a 20-line toll- 
line switchboard to an.independent company at Booneville, Mo. 
The American Company’s men are on the way to install this equip- 
ment, which must be placed in service without interrupting the 
continued service of the other equipment which is to be displaced 
by the new installation. 

PLAN TO CONSOLIDATE MEXICAN PROPERTIES.— 
Plans are projected for the consolidation of the electric lighting and 
traction properties in Colima, Mexico, and the extension of both the 
systems. The lighting end is at present controlled by a company cap- 
italized at $120,000 and largely owned by Mr. Luis Brizula, of Colima. 
Ugarte & Garcia Fuentes, of Guadalajara, State of Jalisco, which 
concern buys considerable equipment in this market, are the con- 
sulting engineers. It is proposed to organize a new company with 
a capital of $500,000. 

MEXICAN ELECTRIC RAILWAY SCHEME.—The Jalisco 
Exploitation Company is in process of formation at Guadalajara, 
Mexico, for the principal purpose of constructing a standard gauge 
electric railway between Guadalajara and Chamela, a port of the 
Pacific coast. The length of the line will be about 30 miles. The 
capital of the company will be $6,000,000 United States currency. 
Mr. M. C. Miller, formerly of Minneapolis, now a resident in 
Guadalajara, is primarily interested in the enterprise. 

SOUTH CAROLINA 25,000-HP PLANT PROJECTED.—As al- 
ready noted, the construction of a 25,000-hp hydro-electric plant is 
contemplated at Parr Shoals, between Alston and Columbia, S. C. The 
Parr Shoals Power Company, controlled by New England people, 
proposes to carry out the scheme. Mr. E. F. Greene, of Boston, is 
president of the company. Construction work is expected to be 
commenced this spring. About $1,500,000 will be expended, accord- 
ing to the present plans. 


GREAT NORTHERN POWER COMPANY CONTRACT.— 
The contract for the construction of the Thomson-Duluth Canal, to 
be built in connection with the initial water-power project of the 
Great Northern Power Company, has been allotted to the railroad 
contracting firm of Porter Brothers, of Duluth, Minn. 


ELECTRICITY FOR BIG PAPER-MAKING PLANT.—The 
Black-Clawson Company, of Hamilton, O.,; one of the biggest man- 
ufacturers of paper-making machinery in the country, proposes to 
remodel its plant and utilize electricity to a considerable extent. The 
machine tools, etc., will be electrically operated. 


POWER FOR OHIO STEEL MILLS.—The power plant of the 
Carnegie Steel Company, at Youngstown, O., is to be largely in- 
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creased. The surplus energy to be generated in the additional plant 
will be used to operate the mills of the American Steel Hoop Com- 
pany, located in the Youngstown district. 

MEXICAN LIGHT & POWER COMPANY’S EXTENSIONS 
—Mexican advices state that with a view to preventing any possi- 
bility of a future accident interfering with the public and private 
lighting service in Mexico City, the plant of the Mexican Electric 
Works, Limited, having been destroyed practically by fire recently, 
the Mexican Light & Power Company, Limited, of which Mr. F. 
Pearson is the consulting engineer, and in which Canadian capital 
is principally concerned, and the Mexican Electric Works, Limited, 
have decided to consolidate after July 1, when it is expected thar 
the 40,000-hp Necaxa hydro-electric plant belonging to the former 
company will be in operation. ‘There will then be two complete and 
independent services available for Mexico City, as the steam plant 
is being reconstructed at Nonoalco (Mexican Electric Works, Limit- 
ed). Seven thousand five hundred hp was the former capacity of the 
Nonoaico station and 6,c0co0 hp more will be put down shortly. The 
additional generating equipment will consist of turbo-dynamos. In 
addition to constructing transmission lines from Necaxa to Mexico 
City and the El Oro mining district, a total distance of about 150 
miles, the Mexican Light & Power Company has decided to trans- 
mit power from the same plant to Sultepec, Tulancingo and Saltillo 
for lighting and general power purposes, and to Xico and Huachin- 
ango for operating mines in those localities. The New York offices 
of the company are at 29 Broadway. 

BIG MEXICAN WATER POWER PROJECT.—Mr. Samson 
Lang, of Mexico City, has been granted a concession by the Mexican 
Government permitting of the construction of a large hydro-electric 
plant at a point called Xicotlacoptlan, located at the confluence of 
the Amacuzac and Higueron rivers, Jojultla district, State of Morelos. 
The concession carries with it the privilege of utilizing nearly 80,000 
liters of water per second. All the material, machinery, etc., neces- 
sary for the construction of the plant will be allowed to enter free 
of import duty. As a guarantee for the carrying out of the work, 
Mr. Lang has deposited with the government $5,000 of the Mexican 
Consolidated Silver debt 3 per cent. bonds. Surveys will start prac- 
tically immediately. It is expected that the bulk of the equipment 
will be purchased here within the next three months or so. 

HUGE RIO JANEIRO PROJECT.—The Rio Janeiro Tramway 
Light & Power Company, Ltd,, the $25,000,000 Canadian capitalized 
concern which is to develop a big water power located about 40 
miles from Rio Janeiro for the purpose of operating the electric 
lines and lighting that Brazilian city, has awarded contracts for the 
power plant in connection with the big dam construction work. The 
Chicago Pneumatic Tool Company has secured a contract for two 
Franklin air compressors which are to be operated by 250-hp water 
wheels ordered from the Pelton Water Wheel Company, New York. 
There will also be a 100-kw General Electric generator operated by 
a Pelton wheel. 


Fi inancial Intelligence. 





THE WEEK IN WALL STREET.—Stock prices rallied after the 
market suffered a slight reaction, due to the overbought condition in 
many stocks which had been unduly advanced, coupled with expecta- 
tions of a somewhat firmer money market, and the total failure of re- 
cent stories about important deals and combinations to materialize. The 
selling pressure from weak accounts and stop orders being exhausted, 
the market rallied readily upon the shorts, but it naturally continues 
to be narrow and professional. There were no special features 
among the electric and traction securities. Allis-Chalmers issues 
were weak, common closing at 15%, a net loss of I point, and pre- 
ferred at 56, a loss of 474 points. General Electric made a fractional 
gain, closing at 187, ex-div., and Westinghouse common made a 
gain of 1%, closing at 18234, while preferred kept steady at 192. Of 
the tractions, Brooklyn Rapid Transit showed some firmness, closing 
at 6734, which is a net gain of 34 point. Metropolitan Street Railway 
closed at 12214, ex-div., a fractional gain, and Interborough Rapid 
Transit at 20934. Philadelphia Rapid Transit is quoted on the New 
York market at 120%. Electric Storage Battery closed at 8334, ex- 
div., a net decline of 114. American Telegraph and Cable is down 3 
points net, closing at 91 and Western Unoin lost ™%, closing at 93, 
ex-diy. Following are the closing quotations of March 28: 


NEW YORK 


Mar. 21 Mar. 28 Mar. 21 Mar. 28 
is-Chalmers Co........ . 16 Electric Vehicle ped. arene 21 21 
Allis-Chalmers Co. pfd.... 59 60 General Electric............ 187 184}¢ 
American Tel, & Cable ... 0 90 Hudson River Tel...... ost sas 
American Tel. & Tel....... 144 144 Interborough Rap Tran. 215 20144 
American Dist. Tel......... 32 32 Metropolitan St. a . 123% 122% 
Brooklyn Rapid Transit .. ‘644  665¢ i ) "| oe 
Commercial Cable .........  -. oe RE Tel.. ecere - 
Electric Boat...  ....-..0.- 39 37 Western Union | eee 92546 
Electric Boat pfd 83 83 Westinghouse com. 18034 175 


Electric Lead Reduction... M4 4 Westinghouse ~” Se 190 189 
Electric Vehicle............ 12 12 
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BOSTON 

Mar. 21 Mar. 28 Mar. 21 Mar, 28 
American Tel. & Tel....... 144 144 Western Tel. & Tel. pfd... *101% *101 
Cumberland _ “a 119% Mexican Telephone......... 1% 1 
Edison Elec, Itlum.. . 263 *266 New England Telephone... 137 13644 
Geveral Electric. ; ss ae 184 Mass. Elec. Ry........... . 18% 20% 
Western Tel. & ‘Tel.. . - 20 Mass, Elec. Ry. pfd. ea 67 

PHILADELPHIA 

Mar. 2: Mar. 28 Mar. 21 Mar. 28 
American Railways......... 52 52 Phila. Traction...... ee - 
Elec. Storage Battery..... 85 84 PI, TISOEIC. . 000 ceccccces 10% 11 
Elec. Storage Battery pfd... ; - Phila. Rapid ‘trans . BO% 20% 
Elec. Co. of American,..... 12 11% 

CHICAGO 

Mar. 21 Mar. 28 Mar. 21 Mar. 28 
Central Union Tel........... National Carbon pfd....... 113 113 
Chicago dison............. ae ; Metropolitan Elev. com 23% 23 
Chicago City Ry............ 199 *196 Union Traction.. a esacees, Ate 10 
Chicago Tei. Co............ es ss Union Traction pfd. - 43 39 
National Carbon............ 44 45 


* Asked 


WESTERN TELEPHONE & TELEGRAPH.—The Western 
Telephone & Telegraph Company reports for the year ended Janu- 
ary 31: 


Changes, 





Earnings. 1905-04. 1904-03. inc. 
ee PGE ee eee ree ere $529,971 $475,179 $54,792 
Dividends .....scesescsescecescess 873,894 763,042 110,852 
er Pee ee ae ree 45350 vee e evens 4,350 

ROME OOLMATIES. 96 oasis is Sadied Sixes © $1,408,2 $1,238,221 $169,994 

Expenses: 

EMEOPCGE (ANG) 4OKES sss c ise sees son $504,904 $505,350 *$446 
CJOUOTO! CRDEMNCS oes os sv aint dsece 28,219 25,510 2,709 
PORN MEMEMOUIN Soo aviv ciske taeaiiurce pace | ile banee ers 7,730 "71730 

GD MOIR ocie es 801s h6 ees $533,12: $538,590 *$s, 467 
Balance Ae uate S piGre ae oie ME eee ae eae $875,092 $609,631 “$175, 46% 
PE 0a oh io ee Ra Oe ck 800,000 640,000 160,000 

Re AE On pee enn eran t $75,092 $59,631 $15,461 


* Decrease. 


NEW ORLEANS RAILWAY.—The reorganization plan of the 
New Orleans Railway Company has been declared operative and 
50 per cent. of the assessment of $20 per share on the preferred stock 
and $10 per share on the common stock are called for payment on 
April 1, and the remaining 50 per cent. on May 1. The capitalization 
of the New Orleans Railway Company was cut down from $80,000,000 
to $60,000,000 and assessments were levied of $5,000,000. This will 
take care of the $2,500,000 floating debt and pay for the building of 
a proposed new gas plant. It is figured that the earnings now 
amount to about 5 per cent on the new $10,000,000 of 5 per cent 
preferred stock. 


CUYAHOGA TELEPHONE EARNINGS.—The Cuyahoga 
Telephone earnings for February shows a gain over February, 1904, 
in both gross, net and surplus, and is one of the best statements the 
company has ever issued. The gross earnings increased from $32,- 
855.04 in February, 1904, to $43,479.14 in February this year, the 
gain being $0,376.80. There was an increase of $6,000 in the operat- 
ing expenses and an increase of $1,500 in fixed charges, but with all 
this there was a surplus for the month of $7,781.31, which is $2,300 
in excess of the surplus of one year ago. The earnings of the other 
subsidiary companies of the Federal were good, all but one showing 
increases, 


DIVIDENDS.—The directors of the Bell Telephone Company, 
Philadelphia, have declared a quarterly dividend of 1% per cent., 
payable April 15. The directors of the Hall Signal Company have 
declared the regular quarterly dividend of 1% per cent. on the com- 
mon stock and the regular annual dividend of 6 per cent on the pre- 
ferred stock, both payable April 1. Electric Storage Battery direc- 
tors have declared the regular quarterly dividends of 1% per cent., 
both on the common and eee stocks, payable April 1. 

NORTH AMERICAN.—At a special meeting of the North 
American Company, held in Newark, N. J., March 16, the capital 
stock of the company was increased from $17,000,000 to $30,000,000. 
Of the $13,000,000 new stock of the company, $5,100,000 will be 
offered to stockholders of record March 20 at par to the extent of 
10 per cent. of their holdings. The purpose of the new stock issue 
is to pay for acquisitions which the company recently made in St. 
Louis, as has been previously announced. 

SCIOTO VALLEY TRACTION.—At the meeting, in Columbus, 
Ohio, March 22, of the trustees of the Scioto Valley Traction Com- 
pany, the construction pool was formally dissolved, the road was 
turned over to the stockholders, the common and preferred stock 
distributed and the filing of a mortgage providing for an issue of 
$2,000,000 in bonds arranged for. The directors elected Frank A. 
Davis, president; W. S. Courtright, vice-president, and E. R. Sharp, 
secretary and treasurer. 

NEW TELEPHONE BONDS.—American Telephone & Tele- 
graph Company has applied to the New York Stock Exchange to 
list $25,000,000 bonds. 





— 
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The Telephone. 





STAMFORD, CONN.—Contracts are soon to be let by the Southern New 
England Telephone Company for the work of laying conduits between Stam- 
ford and Bridgeport, preliminary to putting the toll line wires underground. 
General Superintendent H. H. Sykes said that this work would be done jointly 
by the American Telephone & Telegraph Company and the Southern New 
England. The long-distance company has completed a section of the under- 
ground conduits from Boston to Worcester and another from Boston to 
Brockton, along the Shore Line route. 

BOISE, IDAHO.—The Parma Telephone Company, of Parma, Idaho, with 
a capital stock of $10,000, has filed articles of incorporation with the Secretary 
of State. 

RUSHVILLE, IND.—The Rushville Codperative Telephone Company now 
has 800 telephones in use. In the last four years 500 telephones have been 
installed. 

WABASH, IND.—The Home Telephone Company of this city is prepar- 
ing to establish an exchange at Lagro on a franchise granted to the company 
three years ago. 

OSGOOD, IND.—The Osgood Telephone Company has been formed and in- 
corporated, capitalized at $5,000. KR. A. Creigmile, W. C. Leslie, O. R. Jenkins, 
George Ashman and T. R. Hartley are directors, 

TERRE HAUTE, IND.—The Sanford Mutual Telephone Company has 
been incorporated with a capital stock of $5000. The directors are J. W. D. 
Wolf, C. A. Ray, Welton Smith, William J. Tritt, Bert Ervinger, John M. 
Art, Bert Davidson, Ansta Houston, J. E. Mahan and James Shew. 

SOUTH BEND, IND.—A contract has been made by President Theodore 
Thorward for the South Bend Home Telephone Company with A. J. Rosseau, 
representing the Automatic Electric Company, of Chicago, for a switchboard 
of automatic telephones to be used in connection with the local exchange. 

BELLE PLAINE, IA.—The Geneseo Farmers’ Mutual Telephone Com- 
pany has been organized with a capital of $2000, The officers are David 
Irvine, president; Oscar Speer, secretary. 

AMES, IA.—A new telephone company has been formed in this city by 
the consolidation of the independent toll line telephone companies in north- 
western Iowa and eastern Nebraska, to be operated with the new Sioux City 
automatic telephone system. 

SIOUX CITY, IA.—A $1,000,000 telephone company, which is believed to 
have absorbed nearly all of the independent telephone companies of northern 
Iowa, has filed its articles of incorporation. The company is called the New 
State Telephone Company, and its principal offices are in Sioux City. The 
officers of the company are: President, Charles G. Cockerill, of Jefferson; first 
vice-president, W. H. Leathers, of Mapleton; second vice-president, Joseph 
Mattes, of Odebolt; secretary, T. B. Lutz, of Mapleton; treasurer, M. M. 
Head, of Jefferson; other directors, Ira Conger, of Cherokee, and J. C. Ham- 
mond, of Mapleton. 

FARMINGTON, ME.—The Franklin Farmers’ Co-operative Telephone Com- 
pany has been formed, capital $10,000. Incorporated by President H. H. 
Rice, Farmington, Me.; treasurer and clerk, F. E. Voter, Farmington, Me. 

CLEARWATER, MINN.—The Clearwater Telephone Company will extend 
its lines. 

NEW LONDON, MINN.—A rural telephone company has been formed by 
Lake Andrew residents to build from New London to Belgrade. V. E. 
Olson is secretary. 

GREAT FALLS, MONT.—The Rocky Mountain Bell Telephone Company 
will rebuild the local exchange. 


ST. LOUIS, MO.—The St. Louis County Telephone Company has disposed 
of all its bonds issued so far to J. H. Murphy, for the purpose of construct- 
ing the system. The details of the deal were completed at a meeting of the 
directors held March 24. It was also agreed that the capital stock of the 
company should be increased from $100,000 to $200,000. Webster Groves and 
Kirkwood will be supplied with service. 

KENESAW, NEB.—The Kenesaw Telephone Company will build new lines 


and improve its present system. W. Z. Parmenter is president. 


FALLS CITY, NEB.—The Falis City Telephone Company has just pur- 
chased the Farmers’ Mutual exchange at Verdon and the local company will 
now handle the entire business. 


CALLAWAY, NEB.—At a meeting held in this city the Spring Creek Farm- 
ers’ Mutual Telephone Company was organized with William Warren, pres- 
ident, and J. D. Walburn, secretary. : 


NEW YORK, N. Y.—Plans have been filed with the Building Bureau for 
the enlargement of the three-story telephone exchange building, at Nos. 
171 and 173 East zoth Street, by the addition of a four-story annex 102 
feet deep, on the west of the present structure, which is to be raised one 
story in front. The remodelled building will have a frontage of 41 feet, 
with an ornamental facade of pressed brick and trimmings of limestone. The 
cost of the improvements is estimated at $65,000 by the architects, Eidlitz & 


McKenzie. 


ALBEMARLE, N. C.—A charter has been issued to the Lucas Telephone 
Company, of Albemarle, with J. E. Love as principal stockholder. The 
capital stock will be $10,000. 


WILMINGTON, N. C.—The Wilmington & Southport Telephone Com- 
pany has been chartered at Wilmington, the capital being $5,000. Richard 
Dosher, W. B. Cooper, of Wilmington, and others are in the company. 

STARKWEATHER, N. D.—A telephone line is to be built from Devil's 
Lake to Starkweather. 

HOPE, N. D—The capital stock of the Union Telephone Company is to be 
increased from $50,000 to $100,000. 

FARGO, N. D.—The Valley City telephone system, valued at about $43,000, 
and of an annual income of $10,000, has been sold to Robert Jones, of Fargo. 

FITCHVILLE, O.—The Clinton Air Line Telephone Company has increased 
its capital from $1,000 to $10,000. 

EAST PALESTINE, OHIO.—The Unity Telephone Company has been 
formed by J. F. Johnson and others, capital $8000. 

NORWALK, OHIO.—The Local Telephone Company will build lines ex- 
tending to Fairfield, besides lines extending into Greenwich and Ripley. 

SANDUSKY, OHIO.—In the telephone war here in an effort to establish 
measured service, the Sandusky Telephone Company has reduced the rate to 
one cent a call. 

TOLEDO, OHIO.—The annual meeting of the stockholders of the Toledo 
Home Telephone Company has been held and the following officers were 
elected: President, James S. Brailey, Jr.; vice-president and secretary, Robert 
I. Hamblin; treasurer, T. H. Walbridge. 

HAMILTON, OHIO.—The stockholders of the Hamilton Home Telephone 


Co., at a meeting held March 11, voted to increase the capital stock from 
$200,000 to $300,000. The company has 1,170 telephones in service in Hamil- 
ton and 2,150 in the county. The proceeds of the sale of stock will be used 


in the building of lines and their extension over the entire county. 


SOUTH LORAIN, OHIO.—The Black River Telephone Company directors 
have authorized the purchase of a site and the erection thereon of a new 
telephone building. The company expects to spend about $25,000 on improve- 
ments in the next few months. The new building will cost $5,000. The 
directors also authorized the purchase of a new switchboard, which will 


cost $6,000. 


CLEVELAND, OHIO.—-An_ independent long-distance telephone line 
has been opened between this city and Buffalo. The companies participating 
are the United States Telephone Company, of this city, the United Telephone 
Company, of Pennsylvania, and the Frontier Telephone Company, of Buf- 
falo. The United States Telephone Company will spend $450,000 on improve- 


ments and extensions during the year. 


COLUMBUS, OHIO.—The Central Union Telephone Company has offered 
telephone service to business houses to be furnished at the rate of $60 a year, 
with a discount of to per cent. for cash payment at the office or by check 
in advance at the beginning of each quarter. This makes it a net rate of $54 
a year, which is a considerable cut in rates in view of the fact that the present 


rate 1s $72 a year. The contracts run for a year. 


MARYSVILLE, OHIO.—The Council of the village of Richwood, this county, 
has, for the second time, refused to grant a franchise to the Central Union 
Telephone Company for an exchange in the village. Appeal will be made to 
the Probate court for the franchise, which will probably be promptly granted, 
It is said that the reason the council is not willing to grant a franchise is 
because Richwood men are interested in the Independent Telephone Ex- 


change in that city and are opposed to another system. 


GARRISON, PA.—The Dunkard Valley Telephone Company has been in- 


corporated with a capital stock of $5,000. 


BEALLSVILLE, PA.—The Beallsville Telephone Company was organized 
recently by the residents of West Pike Run township. The officers are: Presi- 
dent, W. H. Wilson; secretary, F. L. Weaver; treasurer, E. Deems. 

HERMOSA, S. D.—Steps are being taken for a rural telephone system 
from Lower Battle River. 

WENTWORTH, S. D.—The Battle Creek Farmers’ Telephone Company has 
decided to construct about 50 miles of new line this spring. 

ORANGE, TEX.—Thbe Orange Telephone Company will extend its line 
about nine miles to connect several rice canals. 

BEAUMONT, TEX.—The Beaumont Telephone Company will make impor- 
tant extensions and improvements to its telephone system. C. W. Emmer, 
manager, can give information. 

LOGAN, UTAH.—An application for a franchise has been submitted to the 
City Council by the Utah Independent Telephone Company. 

WINCHESTER, VA.—The Shawnee Telephone Company of Winchester is 
a new concern just chartered with a capital stock of $1,000. A. R. B. Rich- 
ards is president. 

CATLETT, VA.—The Cedar Run Mutual Telephone Company has been 
organized at Catlett, F. S. Ensor and many others being in the concern. 
The capital will be $5,000. 

CHARLESTON, W. VA.—A charter has been issued to the Winfield & 
Valley Telephone Company, of Winfield, Marion County, to construct and 
operate telephone and telegraph lines and do a general telephone and tele- 
graph business. 

GUADALOUPE, MEX.—Steps have been taken looking to the construction 
of a telephone line between Guadaloupe and Matehuala. 
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° oe», P. L’ANSE, MICH.—It is stated that bonds to the value of $10,000 will be 
Electric Light and ower. issued for the construction of an electric light plant, Philip Voetsch is 


TUSKEGEE, ALA.—The Council has decided to construct an electric light 


plant. 

SAN FRANCISCO, CAL.—The Arcata Light & Power Co. has purchased 
the electric lighting plant and franchise of Brousse Brizzard, who has been 
engaged in supplying the town of Arcata, Humboldt County, Cal. 

MODESTO, CAL.—It is stated that the Tuolumne Electric Company has 


applied for a franchise to construct poles and string wires along the county 
roads, for transmitting electric current, and it is reported that bids for said 
franchise will be received May 2. J. B. Doyle is county clerk. 

SAN FRANCISCO, CAL.—It is that of the 
been let for an electric power plant of large capacity that will be erected at 
the wells, 20 Nev., by the Tonopah Mining 
It is said that coal from the veins recently discovered at Coaldale 


until 


announced one contracts has 


miles northwest of Tonopah, 
Company. 
will be used. The Mining Company will have a smelter completed 
this summer in the new camp, and it will probably be operated by electric 
power from plant. If the company 


really generates its own current, it will have a disappointing effect upon sev- 


Tonopah 


transmitted the proposed electric power 
eral companies which are preparing to transmit electric power from California 


to Goldfield and Tonopah. 


WASHINGTON, D. C.—Bids will be received April 25 at the Bureau of 
Supplies and Accounts, Navy Department, Washington, for furnishing at the 
navy yards at Mare Island, Cal., and Puget Sound, Washf., a quantity of in- 


candescent lamps, motors, fuses, sockets, etc. Address H. T. B. Harris, Pay- 
master General, U. S. N. 

WEISER, IDAHO.—A for the 
pose of establishing an electric power plant about ten miles north of this city. 
Water surveys The promoters 
are John R. Vernon, IIL, president of the Southern Illinois 
Morrison, W. H. Adams and Pitts Ellis, all 


company will soon be organized here pur- 


have already been secured and made. 


Mt. 
Electric Railway Company; J. H. 
of Weiser. 


rights 


Piercy, of 


CHICAGO, ILL.—It is stated that the Chicago Edison Company is about 
to erect a sub-station on Market Street. It will be two stories high, 48x1oo 
feet, of brick and stone, and cost $75,000. 

CHICAGO, ILL.—The new city electric lighting plant at Fullerton Ave. 
and the North Branch of the river was opened March 22, when Mayor Har- 
rison turned on the current for 600 lights in the northwest section of the city. 


Aldermen Leachman and Butler, of the Twenty-seventh Ward, and Williston 


and Dunn, of the Twenty-fifth, closed the switches which turned on the lights 
The work of 
several weeks, when it is expected that 3,000 lights will be in operation. 

LEBANON, IND. 


are preparing plans for 


in their respective wards. installing lights will continue for 


Cropsey & Lamm, Groton Building, Cincinnati, O., 
an electric and cold storage plant to be constructed 
at Lebanon. 

TERRE HAUTE, IND. 


to be the slogan in the coming city election in this city. 


electric light plant is 
Mayor Edwin Bida- 


Under the 


Municipal ownership of an 


man has had plans and specifications drawn for a municipal plant. 


new law the proposition must be submitted to a vote of the people. The issue 
will be municipal lighting and, of course, the old company will oppose it. 
MUNCIE, IND.—The Citizens’ Electric Lighting Company, with a capital 
stock of $200,000, has been incorporated largely by Muncie business men. 
The declared purpose of the organization is to supply, within 90 days, electric 


lights to Muncie people at a cost of 5 cents per kilowatt hour instead of 12 
cents, which is the rate charged by the only company now supplying lights for 
commercial The make a shade better rate to 
those who take stock in the enterprise. Charles E. Hinkley, H. J. Keller, W. C. 
Braun, R. C. Hathaway and W. F. Warner 

TAHLEQUAH, I. T. 


River 


purposes company proposes to 
are directors. 

a plan to dam the Illinois 
The 
sufficient 


Tahlequah has developed 
the 
and 


Illinois is a 
fall in it 
The point 
center of the 
will be sent 


and establish a large power plant for town. 


mountain stream within two miles of town, there is 


to get a good head for water power without a very expensive dam. 
than the 
party 


selected for the power plant is less two miles from 


that the plan is 
out in a few days to make estimates, surveys and gauge the flow of water. A 


town, and engineers say practicable. A 
part of the project is the erection of a street car line to the mountains on the 
Illinois River and the building of a big summer hotel there. 

ALEXANDRIA, LA. 


water works plant has resigned, to take effect May 1. W. 


The superintendent of the municipal electric light and 
B. Turner, mayor- 
elect, is looking about for a successor. 
CENTERVILLE, MD.—Centerville is to have 
in the mr. D.. d. 
Electric Light Company, has conferred with the board of town, commissioners 


an electric light and gas plant 


near future. Pindell, of Michigan, representing the Buner 


and a contract has been signed. The equipment has been purchased and will 


be shipped here in a few days, so that work on it may be begun at once. Mr. 
Pindell has also been granted a franchise for Chestertown. 

MANSFIELD, MASS.—At the town meeting March 20, it was voted to 
extend the electric lighting system to West Mansfield station. 

TURNERS FALLS, MASS.—The Turner Falls Company is to erect a 


power plant consisting of four 1,0o00-kw. generator units, two 300-kw. genera- 
for light 
and direct 


tors loads, and one 75-kw. exciter generator, all water-wheel 


connected to water-wheel shafts, with 


kw. 


60-cycles and 2,300 volts. 


driven together one motor 
The generators will be alternating current, three- 
One Bullock generator and the 
75-kw. exciter are to be installed shortly, the apparatus having been ordered 
The Falls is being 
developed for commercial uses and promises to become a factor of considerable 
importance in the industrial activity of that section of Massachusetts. 


driven exciter of 75 
1¢ 


phase, 1,000-kw. 


from Allis-Chalmers Company. water power at Turners 


MENDON, MICH.—The citizens have voted to issue $15,000 bonds for water 
works and an electric light plant. 





village 
WACONITA, MINN. 
WALKER, MINN.. 
and an electric light plant. 
GULFPORT, MISS. 


president. 

The citizens have voted to construct a lighting plant. 
The citizens have voted to issue bonds for water works 
ordinance granting 


The City Council has passed an 


Capt. J. T. Jones and associates a 50-year franchise for an electric railway, 
light and power plant. 
MEXICO, MO.-——-The City Council has contracted with the Mexico Light 


Company, for 30 street arc lights, which will be installed at once. The streets 
of the city have been in darkness for some time, as the light company refused 
the 
franchise granted the company, which, it is asserted, has been operating merely 


to continue service until a term contract was entered into and a 20-year 


by permission for several 
DODGE, 
works and an electric light plant. 
CEDARVILLE, NEV.—An plant, 


which is $16,500, is to be established in this city. W. 


years. 


NEB.—The citizens have voted to issue $14,000 bonds for water 


the estimated cost of 
G. Caffrey, of 


electric power 
Reno, 


is at the head of the project. 


RENO, NEV.—Contracts have been awarded by the Reno Power, Light 
& Water Company for material and equipment for elaborate improvements 
in its lights and water system, which will involve an expenditure of about 
$100,000. 

LACONIA, N. H.—The property of the Laconia Electric Lighting Com- 


pany, which has held the contract for the city lighting, has passed to the con- 
trol of a company composed of Massachusetts and Rhode Island capitalists, 
who propose to enlarge the plant to furnish electric power and to extend the 


lighting service to The Weirs. 


GRAHAM, N. C.—Bids will be received by Henry A. Pressey, C. E., 
1416 F Street, Washington, D. C., on April 12, for constructing water works 
and an electric light plant at Graham. > 


MOUNTAIN ISLAND, N. 
power have been sold by the Hooper estate of Baltimore to a company headed 


C.—The Mountain Island cotton mills and water 


by Dr. Gil Wylie, of New York, president of the Catawba Power Company. 


The price paid is given at $200,000. Col. Wm. Barbour, of New York, is 
also interested. 

CHARLOTTE, N. C.—It is reported that parties interested in the Catawba 
Power Company, of Charlotte, have secured a controlling interest in the 
Mountain Island shoals:on the same stream and that a plant will be 


erected similar to that already built by the company on the Catawba River, 
and that a third plant will be erected in which 


is interested. 


American Tobacco Company 
The combined capacity of the three plants will be about 80,000 
horsepower, and the power will be distributed towns of Rock 
Hill, Charlotte, Dallas points, where 
cotton mills are operated. 

GALION, OHIO.-The Crawford Gas & Electric Company, of Galion, has 
been incorporated, with a capital of $150,000, by Selwyn N. Blake, P. P. Jenks, 
and others. 

DELPHOS, 


ing necessary 


among the 


Clover, Gastonia, and other many 


OHIO. 
arrangements for furnishing power 
hp. The construction of 
month. H. L. 
STEUBENVILLE, 


pany is 


The Delpkos Electric Light & Power Company is mak- 


for electric fans and motor 


power up to 3 this line will be commenced 


the 


power 
within next Canfield is treasurer and general manager. 
O.—The Westinghouse Electric & Manufacturing Com- 
for the equipment of the 
Steubenville, Wellsburg & Wheeling Traction Company’s proposed line from 
Wheeling to Middle Ferry, W. Va., 
Steubenville. 
CANTON, 
duced its 


preparing plans and estimates electrical 


and across the Steubenville bridge to 


OHLO. 


rates 


The 


electric 


Canton Light, Heat & Power has re- 
years ago the net bill 
of less than ten dollars was 11.7 cents per unit, irrespective of the average 
Now, cents per unit where the lights 
an average of five hours per day to 9.9 cents where they are used but 


installed modern 


Company 


for light. Four rate on any 


hours use. the net rate varies from 5.5 


burn 
one hour per day. The recently 


company apparatus in its 


station, which was partially rebuilt. 
SALEM, ORE.—H. D. Wagnon, an attorney, of Portland, is interested in the 

construction of an electric light and power plant at Salem. 
WERNERSVILLE, PA.—The Light, 


Company has been incorporated with a capital stock of $5,000. 


Wernersville Electric Heat & Power 


MOMESTEAD, PA. 
ed a charter last year, has begun work on its power house near the car barns 


The Mifflin Light & Power Company, which was grant- 


of the Homestead & Mifflin Street Railway Company in Mifflin township, the 
cost of the power house being estimated at $30,000. The company was granted 
a franchise by the Homestead Council and, it is said, will run in opposition 
to the Monongahela Light & Power Company, which is at present supplying 
most of the residents of the town. The directors are the owners of the Iiome- 
stead & Mifflin Street Railway Company, which has its lines from Homestead 
to Lincoln Place in Mifflin township. 


WILLISTON, S. C.—The town of Williston has voted $5,000 for an electric 
light system and work will likely be started in a short time. 


TIMMONSVILLE, S., C.—The Florence Light & Power Company will 
shortly begin furnishing lights to the town of Timmonsville. It is believed 
that a trolley line will shortly be established between the towns named. The 


Florence Co. will also establish a power plant at Timmonsville. 


MEMPHIS, TENN.—The House has passed a bill providing for the munici- 
pal ownership of the lighting plant. 
HONDO, TEX.—The board of county commissioners have granted a fran- 


chise to Messrs. Holloway & Thallman to install an electric light plant at 


Hondo. 
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BROWNSVILLE, TEX.—George Fiegel and F. H. Bruce, of Austin, have 
been investigating the situation at Brownsville with the view of establishing 
an electric light and power plant. 

FORT WORTH, TEX.—It is reported that Judge G. W. Armstrong will com- 
mence at once the erection of a concrete building, to be used as a light and 
power plant. The probable cost of the improvement will be $50,000. 

EPHRAIM, UTAH.—At a recent mass meeting the citizens of this place 
petitioned the City Council to call a special election to decide upon the bonding 
of the city for $20,000 for an electric light and power plant. 

NORFOLK, VA.—It is reported that the Norfolk & Western Railroad 
Company, C. S. Churchill, chief engineer, Roanoke, will make extensive im- 
provements this spring at Lamberts Point, including the erection of one 
or more piers with an electric light plant to supply electricity at the railroad 
yards at Lamberts Point, Norfolk and South Norfolk. 

HARRISONBURG, VA.—The Harrisonburg Electric Company has now in 
process of construction a very interesting and complete power transmission 
and lighting plant, with sub-stations. Full details are not obtainable at the 
present time, but the Aliis-Chalmers Company is said to have the contract 
for the complete electrical equipment, which will include two 250-kw. Bullock 
generators and three 1,000-kw. Bullock transformers. This is a development 
of water-power, nine miles from the city of Harrisonburg, for which it will 
supply lighting, at night, and power to operate manufacturing enterprises by 
day. 

MILWAUKEE, WIS.—The Wisconsin River Traction & Power Com- 
pany and the Mathie Bros. Land Company, promoted by G. D. Jones and 
Karl Mathie, of Wausau, have been incorporated to work in conjunction. 
The plant will be erected at Rothchild, where the water power of the Wis- 
consin River will be developed. 

TLANGUISMANALCO, MEX.—An electric light and power plant will be 
installed at Tlanguismanalco. The power will be derived from a river near 
the town. 

NUEVO LAREDO, MEX.—An electric light and power plant is to be es- 
tablished by Octaviano Gonzalez and associates. An electrical engineer is 
now making an estimate of the cost of the proposed plant. 

ESPEJUELOS, MEX.—The great waterfall of Tzirimia, situated about 20 
miles from Espejuelos, has been purchased by a syndicate of Buffalo, N. Y., 
capitalists, the price paid being $500,000 gold. The new owners intend to 
erect a large electric power plant at the falls and to transmit the electric 
power thus generated to industrial plants and mines of that section. 
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The Electric “RRailway. 


COUNCIL, IDAHO.—Surveys will soon be made for the proposed electric 








railway between this city and Landore. 
BOISE, IDAHO.—-The City Council has granted to V. E. Pierce and asso- 
ciates a franchise for an interurban electric railway between this city and 


Pearl. 


SPRINGFIELD, ILL.—Articles of incorporation have been filed with the 
Secretary of State of the Interstate Traction Company, with headquarters at 
Hoopeston. The capital stock of the company is $100,000. The incorpora- 


tors are James H. Dyer, James A. Cunningham, Alfred H. Trego, Charles 
C. Williams and Jacob S. McFerren, all of Hoopeston, Ill. 

CHICAGO, ILL.—The act of Mayor Harrison and the City Council authoriz- 
ing a suit in the state courts, effectually blocks municipal ownership for a long 
period and ties up the question of franchise during the term of the next 
mayor. City Railway officials say that they are satisfied, as the procedure 
insures freedom from municipal interference for at least three years, during 
a part of which period they were willing to pay a certain percentage of gross 
receipts in return for a 20 year grant. 

BLOOMINGTON, ILL.—An electric railway between Bloomington and 
Decatur, a distance of 44 miles, is promised by the end of 1905 by incor- 
porators of the Bloomington, Clinton & Decatur Interurban Traction Com- 
pany, which has just been incorporated at Springfield with a capital stock of 
$250,000. H. W. Knight, of Kansas City, is said to be the leader of the 
project. The Chicago men named as incorporators are Jerome J. Danforth, 
Charles P. Ogden, William Smith, R. S. Buchanan and A. Stewart Hayes. 
The company expects eventually to expand the Bloomington-Decatur line into 
a chain of electric railways throughout central Illinois. 

MT. VERNON, IND.—W. E. Stillwell and W. P. Larcey, managers of 
the Evansville & Princeton Traction Company, have petitioned for a fran- 
chise for the purpose of building an extension or branch line to Mt. Ver- 
non, 

MUNCIE, IND.—The Muncie, Fort Wayne & Hartford Traction Com- 
pany will, April 3, start a freight service to compete with the Fort Wayne 
branch of the Lake Erie & Western steam line, which it parallels. The 
steam line will meet the competition by reducing rates below those of 
the traction company and the contest promises to be strenuous. 

BOSTON, MASS.—The Boston Elevated Railway Company is soon to place 
in service in the East Boston tunnel, and probably on the surface to some 
extent as well, a new type of car differing radically from any rolling stock 
at present in use upon its lines. The car will be of the double truck type, about 
46 ft. long over all, and it will contain 18 double cross seats holding two 
passengers each, a center aisle 28 in. wide and 4 longitudinal seats at the 
ends holding 16 passengers. The total seating capacity will be 52 passengers, 
and liberal standing room will be provided in addition. Although the car will 
be double ended, the motorman will be housed in a separate small compart- 
ment, which can be utilized by passengers at the rear end. Probably some form 
of collapsing steps will be used, and the car will be suitable for both fair and 


stormy weather. 
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KALAMAZOO, MICH.—It is reported that the Westinghouse Electric & 
Mfg. Company has been awarded the contract for equipping the Grand Rapids 
& Kalamazoo Valley Electric Railway. This road is to be 60 miles in length. 

ST. LOUIS, MO.—The St. Louis Car Company, of St. Louis, Mo., has 
been awarded the contract for the sixty new cars for the Chicago Union Trac- 
tion Company, of Chicago, Ill. The award was made at the meeting of the 
receivers of the railway company on Thursday, March 23. The equipment 
contract was given to the General Electric Company. The amount in- 
volved is upwards of $300,000. 

LEWISTON, MONT.—The Citizens’ Electric Company, of which J. L. 
Bright is the chief promoter, is preparing to begin immediate work on its 
proposed railway between this city and Kendall, a distance of about 20 miles. 
The cost of the enterprise is estimated at $225,000. 

MISSOULA, MONT.—G. W. Dougherty, representing Eastern capitalists, 
has asked for a franchise for an electric railway. The road, when completed, 
will be part of a system between this city and Hamilton, and it is estimated 
that about $1,000,000 will be expended in the enterprise. 

NEW YORK, N. Y.—The directors of the Manhattan Elevated have at 
the instigation of the Interborough Company voted to build two additional 
tracks in conjunction with the Second Avenue Elevated. 

SYRACUSE, N. Y.—-The New York Central & Hudson River Railroad, it 
is stated, is planning to electrify the portion of the Rome, Watertown & 
Ogdensburg along the Black River from Carthage to Watertown, and thence 
to Sacketts Harbor on Lake Ontario. 

SYRACUSE, N. Y.—Foreclosure proceedings have been commenced by the 
Knickerbocker Trust Company, of New York, trustess of the mortgage cover- 
ing the bonds of the Syracuse, Lakeside & Baldwinsville Railroad, on the 
mortgage against the Fulton Street Railway, owned by the Syracuse & Ontario 
Company, which in turn is owned by the Syracuse, Lakeside & Baldwinsville 
interests. 

ALBANY, N. Y.—The New York Interborough Railroad has received the 
approval of the State Board of Railroad Commissioners on an application to 
increase its capital stock from $400,000 to $1,000,000 and to issue a mortgage 
for $7,000,000. The company was also granted authority to use the overhead 
electric trolley. The company is to operate lines throughout the borough of 
the Bronx. 

RALEIGH, N. C.—All franchises have been definitely arranged for the 
Raleigh & Durham Passenger & Power Company, and engineers will soon 
begin a survey of the routes proposed. 

URBANA, OHIO.—Another of the Appleyard properties in Ohio has been 
placed in a receiver’s hands. It is the Urbana, Bellefontaine & Northern 
Railway, and the appointment has been made as a result of a suit brought 
by bondholders, who stated that the interest due Feb. 1, 1905, had been de- 
faulted. The receivers are J. G. Schmidlapp, of Cincinnati, and Myron H. 
Wilson, of Cleveland, who are acting as receivers for the other properties. 

McKEESPORT, PA.—tThe City Council has granted a franchise to the 
Pittsburg & Westmoreland Railway Company, which will build a line between 
this city and Irwin, with a branch to Hermine. 

LANCASTER, PA.—The capital stock of the New Holland, Blue Ball & 
Terre Hill Street Railway Company will be increased sufficiently to build the 
extension from Llue Ball to Terre Hill, which work will be commenced in a 
few weeks. 

SHAMOKIN, PA.—Plans and specifications for the new Shamokin Exten- 
sion Electric Railway Company’s line to Sunbury have been forwarded to New 
York, where bids will be secured for the building of the line. The road will 
cost about $450,000, which amount includes equipment. 

WAYNESBORO, PA.—Four different routes have been surveyed for the 
proposed Hagerstown, Waynesboro Electric Railway. The line will be about 
17 miles long, and will make close connections in Waynesboro with the Cham- 
bersburg, Evencastle & Waynesboro Electric Railway and in Hagerstown with 
the Hagerstown Electric Railway. Construction work will be started May 1. 

FORT WORTH, TEX.—It is reported that the Northern Texas Traction 
Company will build an electric line from Fort Worth to Mineral Wells. 

SHERMAN, TEX.—H. Woodson has gone to New York to confer with 
capitalists in regard to the proposition to build an interurban electric railway 
from Sherman to Blue Ridge. 

BONHAM, TEX.—The promoters of the projected interurban electric rail- 
way, to be built between Bonham and McKinney, state that all arrangements 
have been made for the early construction of the road. 

LULING, TEX.—The San Marcos-Luling Interurban Railway Company has 
almost completed the location of the route for its road between Luling and 
San Marcos, and it is announced that the work of construction will be com- 
menced early in April. The distance is about 12 miles. 

EL PASO, TEX.—The Rio Grande Electric Railway Company has been or- 
ganized with a capital stock of $1,000,000, for the purpose of building an elec- 
tric railway from Organ, New Mexico, to El Paso, a distance of 65 miles. The 
headquarters of the company are at Las Cruces, New Mexico. 


MINERAL WELLS, TEX.—W. H. McGrath and W. L. Crawford, who ob- 
tained a franchise for the construction of an electric street railway system 
in Mineral Wells, will not only operate lines in the town, but will build a line 
up one of the adjacent mountains to a pleasure and summer resort. 


EL PASO, TEX.—Richard Burges, attorney for the El Paso -Valley Water 
Users’ Association, has made application to the board of county commissioners 
of El Paso County for a franchise through the county for a proposed electric 
railway which the association intends to build. The proposed road is to run 
from Anthony, New Mexico, to El Paso, a distance of 18 miles, and thence 
down the Rio Grande Valley for a distance of 45 miles below El Paso. Power 
for the proposed road is to be generated by the water in the great reservoir 
that is to be formed by the Elephant Butte dam, in New Mexico. The asso- 
ciation has also planned to build a telephone line down the Rio Grande Valley. 
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NORFOLK, VA.—The Norfolk Railway & Light Company has awarded a 
contract at $100,000 for putting underground all of the company’s electric 
lighting wirxs south of Queen Street. 

MIDDLEBROOK, VA.—T. J. Whalen, of Middlebrook, is soliciting sub- 
scriptions for an electric railway from Staunton, Va., to Peckbridge Baths, via 
Mid™“ebrook and Brownsburg, about 25 miles. 

PORTSMOUTH, VA.—The Seaboard Traction Company, of Portsmouth, 
has applied to the State for a charter in Portsmouth to operate an electric 
road to Smithfield and Suffolk, thence to Petersburg and Manchester. L. R. 
Britt, of Norfolk, is president of the company and W. H. Robinson is 
general manager. 

SPOKANE, WASH.—The Spokane & Inland Electric Railway Company 
has let a contract to Porter Bros., to build the first 22 miles of the proposed 
electric railway from this city to Moscow, Idaho, a distance of 100 miles. 


SPOKANE, WASH.—The Washington Water Power Company has let the 
contract for its Medical Lake electric railway, to run 16 miles west from 
Spokane to Medical Lake, to Nelson Bennett and Charles L. Bihler, con- 
tractors, of Tacoma. 

MADISON, WIS.—The Madison Street Railway Company has sold out to 
F. Warren Montgomery, of New York. Possession is to be given on May 1. 


WAUSAU, WIS.—The Wisconsin River Traction & Power Company has been 
incorporated with a capital stock of $9000 to build a street railway from Wau- 
sau to Merrill. The incorporators are Neal Brown, G. D. Jones and Karl 
Mathie. 


MADISON, WIS.—Announcement has been made of the sale of the Madison 
Traction Company to F. Warren Montgomery, of New York. The property is 
valued at $500,000. F. Warren Montgomery, Jr., a son of the purchaser, will 
remove here and manage the system. 

SHEBOYGAN, WIS.—Mayor Born, on March 21, stopped every street 
car in the city, and the entire system was tied up. The Aldermen wanted 
to know why the city order to have all cars equipped with fenders was 
not complied with, and instructed the Mayor to see that the street car com- 
pany complied with the law. He was ordered to have arrested any one 
who attempted to run cars not equipped with a fender. 





New Industrial Companies. 


THE CLARK INSULATION COMPANY has been formed to deal in in- 
sulating materials, etc. Capital, $100,000; par value, $100." President, Henry 
A. Clark, Boston; treasurer, Harry B. Burley, Brookline. 


THE CLIMAX CONSTRUCTION COMPANY, of New York, has been 
formed for constructing gas and electrical works. Capital, $200,000. Direc- 
tors: W. G. Root, S. M. Neff, O. S. Maurice, all of New York. 

THE EMPIRE ELECTRIC STAGE LIGHTING COMPANY, of New 
York, has been formed to manufacture electrical machinery; capital, $3,000. 
Incorporators: A. V. Bourke, J. J. Kramer, F. Ryall, all of New York City. 


THE ELECTRICAL EXPERT INSPECTION AND MAINTENANCE 
COMPANY filed letters of incorporation recently at St. Louis, Mo. The capi- 
tal stock is $5,000, full paid. The incorporators are Isaac Eikas, Gordon Mcl. 
Proudfoot and Harry S. Sanderson. 


THE ADAMS STORAGE BATTERY COMPANY, which has recently or- 
ganized at Camden, N. J., with a capital stock of $4,000,000, will establish 
a new plant for the manufacture of its storage batteries. The company was 
incorporated through the law offices of Edwin G. C. Bleakly, Camden, N. J., 
from whom information can be obtained. 

THE AMERICAN LIGHT & HEAT MANUFACTURING COMPANY 
of Elkhart, Ind., has incorporated with a capital stock of $15,000. The com- 
pany will manufacture gas and electric machines and appliances, hot water 
coils, and various devices for heating and lighting. John G. Lohman, William 
Herrick and E. G. Macham are the directors. 

THE CADIZ ELECTRIC COMPANY, Cadiz, Ohio, with a nominal capital 
of $12,000, will soon commence the manufacture of telephones and elec- 
trical supplies. C. C. Cadden, lately with the Williams & Abbott Company, 
Cleveland, Ohio, is electrical engineer and superintendent. The company 
will immediately erect a three-story brick building, 60x200 feet, using gas 
engines as motive power, Cadiz being one of the undeveloped natural gas cen- 
ters of Ohio. 


Legal. 


RURAL TELEPHONE LINES.—The Supreme Court of Kansas held, in the 
recent case of McCann vs. Johnson County Telephone Company, that the con- 
struction and maintenance of a telephone line upon a rural highway does not 
constitute an additional servitude for which compensation must be made to 
the owner of the land over which the highway is laid. 


MANHATTAN & BRONX ELECTRIC COMPANY.—Justice Bischoff, in 
the Supreme Court, denied an application made by the Manhattan & Bronx 
Electric Company, New York City, for a peremptory writ of mandamus com- 
pelling the Board of Aldermen to permit the company to lay ducts and 
wires through the public streets, but granted to the company an alternative 
writ directing the Board of Aldermen to do one thing or the other. The 
argument will be heard in a few days. 

NEW YORK, WESTCHESTER & BOSTON RAILWAY.—Anthony 
Stumpf, a property owner in the Borough of the Bronx, has requested the 
Attorney-General to begin action to annul the charter of the New York, 
Railway Company. The grounds upon which the 
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proposed action is based are: (1.) The unconstitutionality of the legislation 
of 1903, when the company was revived. (2.) That the company was never 
legally incorporated, and (3) that the State Railroad Commission never 
granted a certificate of public necessity. Other reasons are given in the 
application. 

INJURIES FROM ELECTRIC LIGHT WIRES.—The Kansas City Court 
of Appeals in its opinion in the case of Winkelman vs. Kansas City Electric 
Light Company, appealed from the Jackson County Circuit Court, holds: (1.) 
An electric light company is bound to use the “utmost degree of care” in 
keeping its wires properly insulated, to protect persons liable to come in 
contact therewith. (2.) Where an injury results from contact with an elec- 
tric light wire by its imperfect insulation, it is ‘conclusively presumed that 
the owner of the wire was guilty of negligence. (3.) A person injured by 
coming in contact with an electric light wire left improperly insulated cannot 
recover against the owner of the wire, if guilty of contributory negligence. 
(4.) Where, in an action for injuries to a person by coming in contact with 
a defectively insulated electric light wire, the petition alleged a _ sufficient 
cause of action at common law, independent of a city ordinance pleaded, the 
petition was sufficient to support the action as developed by the evidence, re- 
gardless of the ordinance. 


>— — 





Obituary. 


MR. C. C. WARREN.—We re- 
gret to report the death of Mr. 
C. C. Warren, president and 
treasurer of the Warren Elec- 
tric & Mfg. Company, Sandusky, 


O., which occurred March 22, 
following an illness which left 
no hope for recovery. The 


remains were buried in Toledo. 


Mr. Warren was born in New 
York State in 1835, and was, 
consequently, 70 years of age. 


Early in life he went to Michi- 
gan with his father, and at the 
age of 17 he became connected 
with Wasson & Co., car works, 
of Cleveland, O. In 1858 he 
founded the business of C. C. 
Warren & Co., at Three Rivers, 
Mich., and five years later sold 
it out, then organizing the First 
National Bank of Three Rivers, 
and became its cashier. Failing 
health compelled him to give up 
this work a year later. In 1865 
he entered the wholesole coffee business in Toledo, O., and founded and be- 
came proprietor of what afterwards developed into the Woolson Spice Co. 
In 1880 Mr. Warren organized the Citizens’ Electrical Company, of Toledo, thus 
entering the electrical field at a comparatively early date. Prior to taking up 
manufacturing he became prominent as a sales manager, having represented in 
the West at one time or ati6ther several of the important manufacturing com- 
panies. About ten years ago he left the commercial electrical field in which he 
had been so successful, and devoted himself to the development of the inductor 
alternator for its manufacture, establishing at Sandusky the Warren Electric & 
Mfg. Company, of which he was head until his death. Mr. Warren took an act- 
ive interest in healthful recreation and was one of the promoters and an active 
member of the Interlake Yacht Club, which honored him with the office of 
commodore. He also took great interest in literary and social matters and 
was a member of the Men’s Literary Club of Sandusky. He was, besides, 
a Free Mason and a member of other similar societies. In his business 
affairs he regarded his office as president in the nature of a trust, not alone 
for himself and for his family, but for all his employees, whom he con- 
scientiously considered as members of his industrial family, alike interested 
with himself in the common good. He aimed to administer the affairs of 
the company so as to accomplish the greatest good to those dependent on him 
and the success of his business for a livelihood. Socially Mr. Warren was 
a man of most excellent qualities and was enthusiastic in promoting the 
welfare of his friends and of the community in which he resided. 





THE LATE C. C. WARREN. 


MR. A. B. DAVIS.—We have received the announcement of the death, on 
March 21, of Mr. Arthur Breese Davis, general manager of the Viaduct Mfg. 
Company, Baltimore, Md. 


MR. CHARLES H. SEWALL died on Sunday, March 26, aged 58 years. 
His death was followed on Monday by that of his wife, Jennie Hoover Sewall, 
aged s9 years. Mr. Sewall was born in Skowhegan, Maine, and became 
a telegrapher, serving as such in the Civil War. He was manager of the 


International Telegraph Company, at Portland, Maine, and Boston, Mass., 
and in 1878 became manager of the Atlantic & Pacific Telegraph Com- 
pany, at Albany, N. Y. He established one of the first telephone ex- 


changes, operating it upon the message-rate plan, the first exchange, it is 
believed, to be so operated. Mr. Sewall was also, as a member of the firm 
of Pope, Sewall & Co., instrumental in the organization of the Citizens’ II- 
luminating Company of Brooklyn, and through it the introduction of electric 
lighting into Brooklyn. He was for a number of years superintendent of 
the American District Telegraph Company in New York. Mr. Sewall was 
the author of several books on telephony and wireless telegraphy. A son 
and daughter survive. 
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Personal. 


MR. H. J. BREWER has been appointed president of the Connecticut 
Dynamo & Motor Company, New York City. 

MR. WILLIAM MARCONI and his bride sailed from Liverpool for New 
York on the Cunard steamer Campania, March 25. 

MR. D. M. BLISS, chief engineer of the Holtzer-Cabot Electric Com- 
pany, of Brookline, Mass., was in New York this week in connection with 
government work. 

MR. W. S. SMITH has been promoted from manager of the Wisconsin 
Telephone Company at La Crosse to manager of the La Crosse district with 
headquarters at La Crosse. 

MR. J. J. ESTABROOK, manager of the New York offices of the Holtzer- 
Cabot Electric Company, was married last week to Miss Grace Leona An- 
drews, of Southington, Conn. 

MR. ALEXANDER J. BORODAY, formerly of the engineering staff of 
the Westinghouse Electrical & Mfg. Company, but residing for some years 
past in Russia and Paris, has arrived in this country for a short visit. 

MR. FREDERICK A. HUNTRESS, general manager for the Worcester 
Consolidated Street Railway Company, has resigned that office to accept 
the position of general manager of the Rio Janeiro Light & Power Company, 
of Rio Janeiro, Brazil. 

MR. GEORGE DODDS has resigned from the Minneapolis Northwestern 
Telephone Exchange to accept the managership of the Winona Exchange. 
Mr. Dodds was formerly a newspaper man, but has been connected with the 
telephone industry the past six years. 

MR. EDGAR W. DENNISON, who was for 13 years in the employ of the 
New York & New Jersey Telephone Company, in New Jersey, has been made 
secretary of the Edison Manufacturing Company, Edison Phonograph Works, 
National Phonograph Company and the Bates Manufacturing Company. 

MR. T. R. VAN DEGRIFT, hydraulic engineering expert of the Platt Iron 
Works Company (successor to the Stilwell-Bierce & Smith-Vaile Company), of 
Dayton, O., was in the East this week, closing the St. Croix River, 33,600-hp. 
water-turbine contract, to which reference is made elsewhere in this issue. 

MR. MURRAY A. VERNER, of Pittsburg, who with Mr. Sellers McKee, 
of the same city, is financially interested in the American project to con- 
struct some 250 miles of electric lines in and about St. Petersburg, has 
sailed for Russia with a view to signing the contract with the Ministry of 
Ways and Communications. About $50,000,000 of American money will be 
involved in the building of the new system. 

MR. ROBERT LEWIS AMES has recently become a member of the law 
firm of Jones & Addington, Chicago, who are well known in electrical patent 
litigation. Mr. Ames is a graduate of the University of Michigan, engineer- 
ing department, and of Columbia law school. He was an examiner in the 
U. S. Patent Office for six years, the last three years having had charge of 
the class of telephony. For four years past he has had charge of the patent 
litigation and patent application work of the Kellogg Switchboard & Supply 
Company. 

MR. F. S. PEARSON, consulting engineer of the Rio Janeiro (Brazil) 
Tramway, Light & Power Company, Ltd., the San Paulo (Brazil) Tramway, 
Light & Power Company, Ltd., the Mexican Light & Power Company, Ltd., 
and other big foreign hydro-electric projects which Canadian capitalists con- 
trol, is due to arrive in New York from Mexico, April 4, shortly after 
which date some important contracts are expected to be decided upon, especially 
regarding the Rio Janeiro project. Mr. Pearson makes his headquarters at 
29 Broadway. 

MR. F. J. A. McKITTRICK will sail from San Francisco, on April 1s, 
for Sydney, Australia, where he is to become the agent of the General Elec- 
tric Company, succeeding Mr. Arthur W. Jones, who will return to the 
United States after having been in Australia for something over ten years. 
Mr. McKittrick was the guest of honor, March 25, at a dinner given 
at the Engineers’ Club, New York. Among those present were the following: 
Messrs. F. J. A. McKittrick, Theodore Beran, H. P. Broughton, T. A. 
McLoughlin, W. J. Clark, C. E. Groesbeck, W J. Canning, H. D. W. Trem- 
per, F. C. Bates and A. W. Jones. 

MR. CHARLES E. DOWNTON, of Pittsburg, gave a very interesting lec- 
ture before the engineering students of the University of Minnesota, on March 
17, describing the works of. the Westinghouse Electric & Manufacturing 
Company. With the aid of a moving picture machine, he took his audience 
from the union depot in Pittsburg along the Pennsylvania Railway past the 
various factories of the Westinghouse companies, thence through several 
shops of the electric factory showing numerous steps in the construction and 
testing of electrical machinery. Of particular interest were several series of 
views showing heavy work in progress in the forge shop and foundry. The 
audience was much impressed by the magnitude of the works and by the long 
lines of employees leaving the factory and taking the trains, some twelve thou- 
sand employees being engaged. 


MR. P. E. FANSLER has been appointed private secretary to Mr. J. G. 
White, president J. G. White & Company. Mr. Fansler graduated from 
Purdue University in 1901 with the degree of B. S., and took up post-graduate 
work, receiving the E. E. degree in 1903. During this work he had general 
charge of the extensive efficiency test made during the spring of 1902 on the 
Union Traction System of Indiana, the results of which were presented in a 
joint paper with Prof. W. E. Goldsborough at the Niagara Falls meeting of 
the American Institute of Electrical Engineers. He was appointed chief 
clerk, Department of Electricity, at the St. Louis Exposition in June, 1902. 
He resigned from the Exposition staff last month to become associated with 
T. G. White & Company. Mr. Fansler is an associate member of the 
Aierican Institute of Electrical Engineers. 
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Trade Publications. 


WEATHERPROOF SOCKETS.—Pass & Seymour, Solvay, N. Y., in a leaf- 
let just issued, call attention to their weatherproof sockets of the bracket and 
pendant styles. 

THE ELECTRO DYNAMIC COMPANY, Bayonne, N. J., devotes circular 
No. 5 to the new inter-pole, variable-speed motor, showing its construction, 
design and performance by giving details, shop tables and test curves. The 
circular is well illustrated, the various parts of the motor being shown in half- 
tone engravings. 

THE WILLIAMS ELECTRIC MACHINE COMPANY, Akron, Ohio, re- 
ports a large number of sales during the past month of its magnetic clutches. 
Among the customers were a State university, a brass rolling mill, an engrav- 
ing company and a large clay manufacturing company, showing the diversified 
application of these clutches. 

BRASS AND COPPER TUBES, RODS AND SHEETS.—The Waterbury 
Brass Company, Waterbury, Conn., has issued a catalogue containing complete 
tables and weights of seamless drawn brass and copper tubes and brazed tubes, 
of brass and copper in rod, wire and sheet form. There are Included tables 
to be used as short-cuts in arriving at certain results in figuring outside and 
inside diameters of seamless tubes. 

THE EWING-MERKLE ELECTRIC COMPANY, St. Louis, Mo., has issued 
a booklet of 40 pages, intended as a guide to telephone promotion, organization 
and construction, which contains a great deal of information for the small 
user of telephone equipment. Suggestions are, given as to the probable cost 
of installing country systems with detailed information concerning the 
methods to be employed. A useful feature of the book is a table giving an 
itemized estimate of material. 

DE LAVAL CENTRIFUGAL PUMPS.—The De Laval Steam Turbine Com- 
pany, Trenton, N. J., has issued a 48-page octavo catalogue devoted entirely 
to centrifugal pumps driven by the De Laval Steam Turbine or by electric 
motors. The pamphlet contains a large number of half-tone illustrations beau- 
tifully executed, showing centrifugal pumps ranging from 7-hp to 300-hp in 
capacity. About half the number of pages are devoted to a report by Prof. 
J. E. Denton and Mr. William Kemp on tests of De Laval centrifugal pumps. 


COAL HANDLING APPARATUS.—The Mead-Morrison Manufacturing 
Company has issued a pamphlet entitled “United States Coaling Stations,” in 
which are illustrated and described coal handling plants installed by the com- 
pany for the United States Navy. The illustrations show the plants at the 
Boston, Portsmouth, Washington, New York and New London navy yards, 
and at Frenchman Bay, Me., and Narragansett Bay. The large size of the 
pages of the pamphlet enables illustrations to be used of a size to show ad- 
mirably the various plants. 

WORKSHOP LOCKERS.—Merritt & Company, of Philadelphia, Pa., have 
issued a pamphlet devoted to the expanded metal locker for workshop and other 
purposes, for which great advantage is claimed over wire-guard lockers. While 
having from a distance the appearance of a wire locker, the netting is stamped 
out of sheet steel and upon inspection might seem to be wire netting with the 
wires welded where they cross. The network is as strong against breaking as 
wire, but cannot be entered, as in the case of wire netting, by slipping the parts 
of the netting. 

MACHINERY FOR CEMENT-MAKING.—The Allis-Chalmers Company, 
the largest manufacturer in the world of cement-making machinery, has just 
issued catalogue No. 119, devoted to this type of machinery. The pamphlet, 
which is a beautiful production in itself, contains much valuable information 
concerning the processes employed in the preparation of Portland cement and 
shows in outline the design of a modern crushing plant. The various ma- 
chines needed for the wet and the dry processes are illustrated and their 
uses discussed in an instructive manner. 

FURNACE-DOOR ARCH.—The Wellman-Seaver-Morgan Company, Cleve- 
land, Ohio, has issued a leaflet describing the Johnson patent arch plate for 
use in repairing and rebuilding the arches of furnace doors. In the old method 
of repairing arches it has been necessary to build a temporary protecting wall 
of brick, and on account of the heat the process is not only awkward and 
tedious, but also expensive, because it necessarily delays the operation of the 
furnace. The arch plate is made of cast steel, and designed to fit on the ram 
of the charging machine. The furnace door is raised out of the way while the 
charging machine inserts the plate in the opening and holds it there until the 
repairs are completed. 

MILLING MACHINES.—The Kempsmith Manufacturing Company, Mil- 
waukee, Wis., in an attractive loose leaf catalogue illustrates and describes a 
complete line of milling machines, including plain and universal millers with 
automatic and positive feeds, and rack, screw and hand feeds for plain millers. 
This company has been building millers as an exclusive specialty since 1888, 
and the Kempsmith miller has been constantly improved to adapt it to the 
ever-increasing duties and strains expected and demanded of the modern 
miller. In the present designs special attention has been paid to rigidity for 
resisting strains, convenience and simplicity of operation, efficiency for the 
rapid production of accurate work and general capacity for continuous hard 
service. 

WHAT A BELT SHOULD DO.—In a booklet filled with common sense 
statements, J. B. Williams & Sons, of Dover, N. H., discuss the properties of 
belts and give simple rules for determining the size necessary for a specific 
duty. It is stated that a 1-inch single belt running at a speed of 800 feet per 
minute will transmit 1 horse-power, and a double belt will do the same amount 
of work at a speed of 500 feet per minute. These rules give safe and econom- 
ical values under which the belt may be:relied upon to work without undue 
strain or wear. The booklet describes three brands of belts designed for cov- 
ering practically all the requirements of any. factory: Cocheco, for heavy 
work; Defiance, for moderate power, and Dynamo, for high speed or small 
pulleys. 
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ROCHESTER FANS.—Circular No. 33 of the Rochester Electric Motor 
Company, Rochester, N. Y., has for its subject the Rochester Wing Desk 
fan, which, it is claimed, will, with the same current consumption, move 
more than any other set of its size. The fan is made in eleven sizes, from 
one-eighth to four hp. 

THE EMERSON ELECTRIC MANUFACTURING COMPANY, St. Louis, 
Mo., in a recent issue of its monthly, calls attention to a convenient little 
motor-driven bench drill which is being placed upon the market. No perma- 
nent electrical connections are required, as the motor can receive current 
by way of any lamp socket. The whole outfit is exceedingly compact and it 
is stated that the cost for current at even the highest prevailing meter rates 
will not exceed four cents per hour of continuous operation. Bulletin No. 
3061 describes the two sizes of bench drills made by the Emerson Company. 


A MODERN INDUSTRIAL PLANT.—The development and evolution of 
a business as a result of specialization is well evidenced by Dodge & Day’s 
new Bulletin No. 175, ‘‘A Modern Industrial Plant.” Dodge & Day have made 
a study of economics as applied to manufacturing establishments, and the 
engineering work of their mechanical, electrical and architectural 
ments assures harmony of buildings and equipment. The Bulletin contains 
a graphical chart of their organization and illustrations of their methods. 
It indicates that they are now prepared to layout, construct, equip and system- 
ize new plants, as well as modernize old ones. Their methods are appli- 
cable to all lines of manufacture, so that the Bulletin is of almost universal 
interest—not only to the stockholders and executive, but the financier as 
well. It points the way of reconciliation of architectural, mechanical and 
electrical engineering and indicates that they have bridged the gap hereto- 
fore existing between these professions. The Bulletin is for free distribution. 


News of the Trade. 


THE ECCLESTON LUMBER COMPANY has moved its New York office 
from 29 Broadway to 44 and 46 Broadway. It was a little crowded for room 
in its old quarters and the new offices are more commodious and _ better 
adapted to its increasing business. 

UNITED TELPHERAGE COMPANY.—The Dodge Coal Storage Company 
has acquired the business of the United Telpherage Company of New York. 
Communications intended for the latter company should be addressed to “The 
United Telpherage Department’? of the Dodge Coal Storage Company, 49 Dey 
St., New York. 

ELLIOTT BLUE PRINT COMPANY.—The partnership lately existing be- 
tween George Best and B. K. Elliott, doing business as the Elliott Electric 
Blue Print Company, has been dissolved by the sale of all property and 
business to the B. K. Elliott Company, a corporation, 723 Liberty Ave., 
Pittsburg, Pa. 

CHURCHER ELECTRIC & MFG. COMPANY.—The plant and business 
of the Electrical Appliance Company, Cincinnati, Ohio, pertaining to telephones 
and all business other than rectifiers, was transferred to the Churcher Elec- 
tric & Mfg. Company, March 11. The Electrical 
incorporated under the Delaware State laws. 


THE F. A. LAROCHE COMPANY, New 
Victor and Ideal circuit-breakers and LaRoche alternators, is 
about to extend its operations beyond the field which it has occupied in 
the past. The recent death of Mr. LaRoche will in no way change the 
plans of the company. The plant will be enlarged and the business will be 
conducted under the able management of Mr. G. M. McWilliam, in whose 
charge it has been for some time past. 

THE STROMBERG-CARLSON TELEPHONE MANUFACTURING COM- 
PANY reports having closed contracts for switchboards for the following 
places: Fairpoint, Ohio; Illinois City, Ill.; Maple Lake, Minn.; Lathrop, Mo.; 
Granger, Tex.; Toledo, Ohio; Parnell, Ia.; Carmi, Ill., and Philadelphia Pa. 
The Stromberg-Carlson Company also reports having closed a contract with 


the Curtis Fubtiehiog, Co., Philadelphia, Pa., for a central-energy switchboard 
equipped with lamp line signals and double supervisory signals. The board is 


to be modern in every respect. 

A NEW TRADE-MARK.—The trade-mark shown herewith 
has been adopted by the F. Bissell Company, and may be 
taken as a symbol of its activity in pushing the ‘Security’ 
specialties and ‘‘Novelty’’ pot-heads and sleeves which it 
manufactures, or of its long jumps in the electrical jobbing 
trade; or it may be a tribute to its home city, Toledo, where frogs were 
once famous and now are only memories. But, whatever the motive, it is 
widely and favorably known as a’ guarantee of full value. 

THE REEVES ENGINE COMPANY has recently closed orders for a 
16-in.x16-in. horizontal engine for the Kansas City, Mo., City Hall; an 18-in. 
x16-in. horizontal engine for the Sayville Electric Company, Sayville, L. I.; 
a 14-inx14-in. engine for the City Lighting Plant, at Cedar Rapids, Iowa; a 
6-in.x7-in. vertical engine for the West Virginia Pulp & Paper Company, 
Tyrone, Pa.; two 12-in.x12-in. horizontal engines for the Philadelphia works 
of George Hememant Company; a 1o0-in.xg-in. vertical engine for Swift & 
Co., Brooklyn, N. Y.; two 12-in.x20-in.x16-in. vertical cross compound engines 
for Farr-Alpaca Company, and a 16-in.x26-in.x18-in. vertical cross-compound 
engine for the City Hospital at Philadelphia. 

THREE-LINE MOLDING RECEPTACLES.—The H. T. Paiste Company, 
Philadelphia, has just placed on the market a new style of its well-known 
Fielding receptacles, adapted for three-wire molding. It has been a problem 
for a long time to make a design for this purpose such that, although the 
receptacle is to be wired alternately on the negative and positive wires of 
a three-wire system, in each case the lamp opening shall be central with the 
line of molding. By an application of the Fielding receptacle principle this 
has been accomplished. After the receptacle is wired on either of the out- 
side wires, it is simply turned end for end and it is then wired on the other 
conductor. 
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DIRECTORY OF ELECTRICAL ASSOCIA= 
TIONS, SOCIETIES, ETC. 


(Published first issue of each month.) 


AMERICAN ELECTROCHEMICAL Society. Secretary, S. S. Stadtler, 39 S. roth 
St., Philadelphia. Next meeting, Boston, April 26 and 27, 1905. 

AMERICAN ELectro-THERAPEUTIC ASSOCIATION. Secretary, Dr. C. E. Skin- 
ner, New Haven, Conn. Next meeting, New York City, Sept. 19, 20 and 21, 
1905. 

AMERICAN INsTITUTE oF ELECTRICAL ENGINEERS. Secretary, Ralph W. Pope, 
95 Liberty Street, New York. Meetings, last Friday each month. 

AMERICAN Rartway, MecHANIcCAL & ELECTRICAL ASSOCIATION. 
Walter Mower, 12 Woodward Avenue, Detroit, Mich. 

AMERICAN Society oF MUNICIPAL IMPROVEMENTS. Secretary, G. W. Tillson, 
Brooklyn, N. Y. Next meeting, Montreal, Can., Sept. 5, 6 and 7, 1905. 

AMERICAN StrEET Rattway Association. Secretary, T. C. Pennington, 2020 
State Street, Chicago. 

AssociaTION oF EpiIson ILLUMINATING COMPANIES. 
stow, New York City and Portland, Ore. 

ASsocIATION oF RaILwAy TELEGRAPH SUPERINTENDENTS. Secretary, P. Ww. 
Drew, Milwaukee, Wis. Next meeting, Chattanooga, ‘lenn., May 17, 1905. 


Secretary, 


Secretary, W. S. Bar- 


CanapIAN Exectricat Association. Secreta-v, C. H. Mortimer, Toronto, 
Ont. Next meeting, Montreal, June, 1905. 
Cotorapo Execrric Licut, Power & Rartway Association. Secretary, 


George B. Tripp, Colorado Springs, Col. 

Connecticut STATE STREET RaiLway ASSOCIATION. 
Bridgeport, Conn. Annual meeting in November. 

ENGINE Buttpers’ ASssociATION OF THE UNITED STATES. 
Lyle, 39 Cortlandt St., New York. 

ELEcTRICAL ASSOCIATION OF NorTH 
more, N. D. 

ELEcTRICAL Contractors’ AssociaATION oF New York State. Secretary, F. 
Fish, Rochester, N. Y. 

ELecTRICAL TrapEsS Society (Member National Electrical Trades Associa- 
tion.) Secretary, A. P. Eckert, 39 Cortlandt Street, New York. Board of 
Directors meets second Friday of each month. 

Intino1s State ELectric Association. Secretary, D. Davis, Litchfield, Ill. 

INDEPENDENT TELEPHONE ASSOCIATION OF THE UNITED STATES OF AMERICA. 
Secretary, Frank G. Jones, 48 West Jackson Boulevard, Chicago. 

INDEPENDENT TELEPHONE ASSOCIATION OF SOUTHERN INDIANA. 
W. Landgrebe, Huntingburg, Ind. 

INDIANA Evectric Rartway Association. Secretary, P. 
olis, Ind. Annual meeting, second Thursday in January, 1906. 
ings, second Thursday of each month. 

INTERNATIONAL ASSOCIATION OF Municipat Ececrricians. Secretary, Frank 
P. Foster, Corning, N. Y. Next meeting Erie, Pa., Aug. 29, 30 and 31, 1905. 

INTERSTATE INDEPENDENT TELEPHONE ASSOCIATION. Secretary, E. M. Cole- 
man, Louisville, Ky. 

Iowa Exectricat Association. Secretary, W. S. Porter, Eldora, Ia. 
meeting, Dubuque, Ia., April 19 and 20, 1905. 

Iowa TELEPHONE AssocrATION. Secretary, C. C. Deering, Boone, la. ‘ 

Kansas Gas, Water & Exvectric Licut Association. Secretary, James D. 
Nicholson, Newton, Kan. 

Kentucky INDEPENDENT TELEPHONE ASSOCIATION. 
Mount Vernon, Ky. 

Maine Street Raitway ASSOCIATION. 
gress Street, Portland, Me. 

MASSACHUSETTS STREET RatLway Association. Secretary, Charles S. Clark, 
zo Kilby Street, Boston, Mass. Meets second Wednesday of each month, ex- 
cept July and August. 

MiIcHIGAN Exectric AssoOcIATION. 
Mich. 

NationaL ArkM, Pin & Bracket Association. Secretary, J. B. 
ison, Ind. Next meeting, Baltimore, Md., October, 1905. 

NaTIONAL ELectricAL CONTRACTORS’ ASSOCIATION OF THE UNITED STaArEs. 
Secretary, W. H. Morton, 44 Whitesboro Street, Utica, N. Y. Next meeting, 
Boston, July 19, 1905. ' 

NationaL Exvecrric Licut Association. Secretary, Dudley Farrand, New- 
ark, N. J. Next meeting Denver, and Colorado Springs, Col., June 6-11, 1905. 

New EnGianp Street Rattway Cuius. Secretary, John J. Lane, 12 Pearl 
Street, Boston, Mass. Meets last Thursday of each month. 

New York Etectrricat Society. Secretary, G. H. Guy, 114 Liberty Street, 
New York. 

NorTHWESTERN ELECTRICAL ASSOCIATION. 
Michigan Street, Milwaukee, Wis. 

New York State INDEPENDENT TELEPHONE AssociATION. Secretary, T. S. 
Lane, 536 Ellicott Square, Buffalo, N. Y. Next meeting Albany, N. J., June, 
1905. 

Out1o Street Rartway Association. Secretary, Chas. Currie, Akron, Ohio. 

Onto Exectric Licut Association. Secretary, D. L. Gaskill, Greenville, 
Ohio. Next meeting, Hotel Victory, Put-in-Bay Island, Aug. 16, 17, and 18, 
1905. : 

Outro Society oF MECHANICAL, ELECTRICAL AND STEAM ENGINEERS. Secre- 
tary, C. J. Miller, 620 Shorb Street, Canton, Ohio. Next meeting, Toledo, 
Ohio, May, 1905. 

Paciric Coast ELectric TRANSMISSION ASSOCIATION. 
600 Rialto Building, San Francisco, Cal. Next meeting, 
June 20, 1905. 


Secretary, E. W. Poole, 
Secretary, J. 1. 


Dakota. Secretary, S. J. Fuller, Lari- 


Secretary, E. 


H. White, Indianap- 
Monthly meet- 


Next 


Secretary, James Maret, 


Secretary, E. A. Newman, 471 Con- 


Secretary, J. E. Davidson, Port Huron, 


Magers, Mad- 


Secretary, T. R. Mercein, 85 


Secretary, G. P. Low, 
Portland, Ore., 


PENNSYLVANIA STATE INDEPENDENT TELEPHONE AssociATION. Secretary, H. E. 


Bradley, 135 South Second Street, Philadelphia, Pa. 


Prxe’s Peak Porytecunic Society. Secretary, FE. A. Sawyer, Colorado 


Springs, Col. Meetings second Saturday of each month. 
SoUTHWESTERN ELECTRICAL AND Gas AssociaTIon. Secretary, C. W. Hobson. 


Next meeting Denison, Tex., April, 1905. 
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UNITED STATES PATENTS ISSUED MARCH a1, 1905. 


(Conducted by Rosenbaum & Stockbridge, Patent Attys., 140 Nassau St., N. Y.] . 


785,006. CABLE BOX; Frank B. Hall, Wheeling, W. Va. App. filed Nov. 
11, 1902. The cable wires and distributing wires are connected with fuses 
which are perforated and mounted above carbon strips, which are con- 
nected with ground wires, so that upon too high current passing over the 
fuses, it will jump through the perforations to the carbon strips. 

785,008. RAILWAY SIGNAL; Marquis D. Hanlon, Wilkinsburg, Pa. App. 
filed Aug. 11, 1904. A fluid controlled semaphore has certain of its valves 
operated by a solenoid. 

785,103. TELEPHONE SELECTING MECHANISM; John P, Jackson, Or- 
leans, Ind. App. filed June 30, 1903. 

785,116. GASKET OR PACKING RING AND APRON THEREFOR; Ed- 
ward L. Perry, Paterson, N. J.. The gasket or packing ring for use in 
manholes of electric conduits is provided with an apron for guarding 
against the passage of accumulated moisture below the gasket or packing 
ring, and which apron may be made of heat insulating material, 

785,157. VACUUM LAMP; Joseph M. Davey, St. Louis, Mo. App. filed 
June 27, 1905. A tube at the socket end of the bulb is provided through 
which the bulb may be exhausted, thereby doing away with the formation 
of a teat at the end of the bulb. 

785,180. BRAKE SWITCH LOCKING DEVICE; Frank C, Newell, Wilkins- 
burg, Pa. App. filed March 29, 1902. An automatic electrically actuated 
locking device is provided in connection with a running controller and 
a brake switch, for preventing the movement of the brake switch to either 
make or break the line circuit when the running controller is not in its 
open position. 

785,221. AUTOMATIC TELEGRAPHY; Arthur Korn, Munich, Germany. 
App. filed Nov. 9, 1903. Relates to a method of registering telegraphic 
electrical impulses or disturbances and consists in circulating a _high- 
tension current, for instance, Tesla currents, in a receiving circuit, and 
causing each of the telegraphic electrical impulses or disturbances coming 
from the line to insert in said receiving circuit a windowed cathodic tube, 
so that by the transmission of a radiation through the window of this tube, 
an ienpeommion im produesd on a moving sensitive film, paper or the like. 

785,266. RESONATOR SWITCH; Harold C. Moyer, Springfield, Ill. App. 
filed Feb. 8, 1904. Provides in connection with a series of sets of telegraph 
instruments, each set consisting of a sounder and relay, a switch for con- 
necting and disconnecting said sets of instruments, respectively, with a 
single resonator so situated that the operator may have convenient and 
effective control of all the instruments. 

785,276. SYSTEM OF WIRELESS TELEGRAPHY WITH TUNED MI- 
CROPHONE RECEIVERS; Adolf Slaby, Charlottenburg, and Georg Graf 
Arso, Berlin, Germany. App. filed Sept. 27, 1901. (See Current News 
and Notes). 

785,203. ELECTRIC TRAMWAY; Alfredo Diatto, Turin, Italy. App. filed 
Sept. 30, 1902. Embodies mechanism by which a trailer carried by the 
car will send a weak current through contact devices, thereby energizing 
electro-magnetic circuit closers for closing the main circuit. 

785,204. RAILWAY SIGNAL; Philip S. boriea, Troy, N. Y. App. filed 
April 23, 1904. A trolley car in approaching a predetermined point or 
place, automatically sets a semaphore, and after its passage, resets the same. 

785,306. ELECTRICAL FUSE OX; Gilbert W. Goodridge, Bridgeport, 
Conn. App. filed June 16, 1904. Contact plates in the fuse box are 
brought into contact by the insertion of the fuse plug and locked together, 
and are adapted to be unlocked by a tilting of said plug. 

785,315. ELECTRIC RAILWAY; Timothy Mahoney, San Francisco, Cal. 
App. filed Dec, 1, 1903. As the car moves from one section to another, 
solenoids between the several sections are successively and temporarily 
excited to lift the switches and cut in the current to the trolley rail and 
cars, the solenoids becoming inert as soon as the rear brushes leave their 
respective sections. 

785,326. THERMOSTATIC ALARM; Charlie C. Palmer, Osceola, Iowa. 
App. filed April 4, 1904. Details permitting adjustment of a circuit clos- 
ing thermostatic device. 

785,338. MEANS FOR PROGRESSIVELY ESTABLISHING AND DIS- 
SOLVING SPHERES OF MAGNETIC INFLUENCE; Guion Thompson 
and Huntington W. Merchant, New York, N. Y. App. filed Aug. 17, 1903. 
Relates to means which may be operated by transient means to establish 
a sphere of magnetic influence upon the route of a conveyance, and which 
may be subsequently operated by the same means at another point to dis- 
solve said sphere. 

785,366. VACUUM ELECTRODE; Robert Machlett, New York, N. ¥. App. 
filed Dec. 1, 1904. Relates to vacuum electrodes for use in electro-thera- 
peutics, employing high-tension currents of electricity to the human body; 
an electrode is used having a portion of the same so formed as to pre- 
sent an exterior contact surface shaped and adapted to apply the current, 
direct to a pertioues part of the body of the patient under treatment, a 
portion of the instrument being insulated to prevent the passage of the 
current to any other part of the body except that under treatment. 

785,372. TROLLEY HEAD; Eugene J. Parker and Louis N. Colwell, Provi- 
ence, I. App. filed April 27, 1904. Improvements in trolley harps 
permitting the ready substitution of new for old wheels and for permittin 
a variation of the plane of the wheel while the car is passing seauad 


curves. 

785,379. ELECTRIC WELDING MACHINE; Adolph F. Rietzel, Lynn, Mass. 

pp. filed Nov. 16, 1903. A series of switches is provided in connection 

with the cut-off devices and starting device, that the cut-off may only be 

reset by restoring the starting device to the position in which no current 
can flow through the work. 

785,39075 POWER OPERATED SWITCH; Johan M. Anderson, Boston, Mass. 
App. filed Aug. 29, 1902. One or more substantially large and heavy ter- 
minals or contact members are employed which are moved substantially 
in an instant to the operative and inoperative positions by power in con- 
tradistinction to being operated by hand, and preferably by an electric 
motor which is operatively connected with the movable member of the 
switch by an intermediate mechanism. 

785,403. SYSTEM FOR THE RECTIFICATION OF ALTERNATING CUR- 
RENTS; Charles F. Burgess, Madison, Wis. App. filed Aug. 15, 1903. 
(See Current News and Notes.) 

785,405. ELECTRICAL SWITCH; Robert G. Clark, Brooklyn, N. Y. App. 
filed April 16, 1904.- In “push button” or “snap-switches,’”’ means are 
employed whereby the switch blade is held in full contact with its switch 
until the push button has been depressed a predetermined amount and 
when released, receives the full effect of a spring which has been flexed, 
thereby insuring a quick and positive break. 

785,407. SELF-RESTORING HEAT COIL; Frank B. Cook, Chicago, III. 
App. filed March 9, 1904. Relates to thermostatic circuit breakers of the 
fusible order, wherein the fusible material will be retained and automati- 
cally remolded in its setting position. 

785,419. ELECTRIC SWITCH; David E. Gray, New York, N. Y. App. 
filed June 6, 1904. This switch is peculiarly adapted for a starting switch 
for motor boats and cars, and relates to details whereby the switch arm 
may be readily removed. 


785,445. BRIDGING CIRCUITS FOR ELECTRIC CIRCUITS; Guion 
Thompson, Duluth, Minn. App. filed Aug. 2, 1902. Embodies means for 
completing a circuit partially established by a moving conveyance. 

785,446. ELECTROMAGNETIC BLOCK SYSTEM; Guion Thompson, Du- 
luth, Minn. App. filed May 16, 1901. Among other details it includes 
an electromagnet shunted onto the coil of a controlling ms et. ; 

785,447. PARTIAL CIRCUITS FOR ELECTRIC CURRENTS; Guion 
Thompson, Duluth, Minn. App. filed Aug. 2, 1902. Provides relatively 
stationary means located on the route of a conveyance for completing a 
partially established circuit on the conveyance. 

785,448. EANS FOR PROGRESSIVELY ESTABLISHING AND DIS- 
SOLVING MAGNETIC SPHERES OF INFLUENCE; Guion Thompson, 
Duluth, Minn. App. filed Aug. 2, 1902. Consists of an electromagnet 
anchored upon the route of a conveyance, a normally open circuit compris- 
ing the coil of said electromagnet, a distant normally closed contact, a 
source of electricity, a normally open contact, means for closing said nor- 
mally open contact, means for opening said normally closed contact, and 
transient means adapted to govern sai closing and opening means. 

785,458. PHASE-INDICATOR; Pendleton G. atmough, Jr., Schenectady, 
N. Y. App. filed Nov. 17, spe. (See Current News and Notes.) 

785,487. RECULATOR FO LTERNATING CURRENTS; Edward L. 
Haney, Nashville, Tenn. App. filed Sept. 3, 1904. Consists essentially of 
a transformer of special construction, together with means for automati- 
cally adjusting the same to suit variations in the current. 

785,499. ELECTRIC GENERATOR; William Kaisling, Chicago, Ill. App. 
filed July 20, 1903. . 

785,316. ELECTRIC ARC LAMP; Charles Oliver, Woolwich, England. App. 
filed Feb. 29, 1904. Details of construction for adjustment of the carbons. 

785,532. SYNCHRONOUS MOTOR; Ernst F. W. Alexanderson, Schenectady, 

. Y. App. filed Aug. 12, 1904. (See Current News and Notes.) 

785,533. TWO-SPEED WINDING FOR THREE-PHASE MOTORS; Ernst 
a W. Alexanderson, Schenegtady, N. Y. App. filed Aug. 13, 1904. (See 
Current News and Notes). 

785,541. PROCESS OF METALIZING FABRICS; Constantin Danilexsky 
and Stephan Tourchaninoff, St. Petersburg, Russia. App. filed July 20, 
1901. Contains the following claim: “The process of metalizing fabric 
which consists in first impregnating the fabric by the deposition of metal 
by electrolysis, and after the metalization has been completed, washing the 
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785,671.—Detonator or Auxiliary Pro- 
tective Alarm Spark-Gap for High 


785,626.—Socket for Electric Lamps. Frequency Apparatus. 


fabric and subjecting it to the action of an aqueous solution of chlorid of 
tin and cyanid of potassium.” This may be used upon fabrics of linen, 
cotton, wool, etc., leather and its substitutes, and asbestos. 

785,561. WIRING CLEAT; John M. Latimer, Weehawken, N. J. App. filed 
July 23, 1904. Consists of a body portion formed of insulating material 
and having a pair of outwardly projecting ears at each end with spaces 
between such ears and a downwardly projecting lug at each end adjacent 
to the space between the ears at that end. 

785,598. TROLLEY; Clemens Dillhoff and Joseph Hastreiter, Morgantown, 
W. Va. App. filed Dec. 13, 1904. Details of construction for the restor- 
ing of the trolley wheel to the wire. 

785,624. TELEPHONE DESK SET; Charles T. Mason, Sumter, S. C. App. 
filed Nov. 29, 1904. 

785,626. SOCKET FOR ELECTRIC LAMPS; James A. Mebane, South 
Boston, Va. App. filed April 30, 1904. Provides an improved socket for 
incandescent electric lamps in which socket-screws are wholly dispensed 
with, the separate parts being adapted to be easily and quickly connected 
and disconnected and the electrical connections being made in such manner 
that the socket may be produced at much less cost than those of the 
usual construction. The casing of the socket is likewise so constructed 
that its two parts are held together detachably by means of a spring clamp 
without the aid of screws. 

785,657. INSULATED STEP JOINT; Bancroft G, Braine, New York, N. Y. 
App. filed Feb. 10, 1904. An object of this invention is to avoid the neces- 
sity of furnishing under certain conditions, an extra joint at points con- 
tiguous to the connection of a rail of one cross sectional formation with 
that of a rail of larger or smaller cross-section, where said rails are to be 
electrically insulated one from another. 

785,674. TELEPHONE SYSTEM; Isidor Kitsee, Philadelphia, Pa. App. 
filed July 9, 1904. A fluid actuated semaphore is controlled by means of 
an electrically actuated valve. 

785,671. DETONATOR OR AUXILIARY PROTECTIVE ALARM SPARK- 
GAP FOR HIGH FREQUENCY APPARATUS; Howard Jackson, New- 
ton, Mass. App. filed July 27, 1904. The increased efficiency of high- 
frequency appereiae of the kind employed in connection with X-ray work, 
therapeutical work, and the like, has occasioned the placing in the hand of 
novices and the unskilled of apparatus more or less complex and requiring 
heavy and dangerous currents, and this invention provides means for pro- 
tecting the mechanism and notifying the user of the apparatus when the 
same is not working properly. The device comprises an aperture in the 
case containing the electrical apparatus, a non-inflamable insulating plate 
secured at the aperture, a pair of spark-gap buttons mounted on said 

late and a protector overhanging said gap and buttons. 

785,65 3. TELEPHONE SYSTEM; Isidor Kitsee, Philadelphia, Pa. App. filed 
Feb. 24, 1902. 

785,674. TELEPHONE SYSTEM; Isidor Kitsee, Philadelphia, Pa. App. 
filed Feb. 24, 1902. 





